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PROJECT ABSTRACT 
 
This project was designed to evaluate and improve the decoding and sight word 
recognition of a first grade student through the use of code-based interventions.  The student who 
participated in this project was a first grade student in a Charter School in Milwaukee, 
Wisconsin.  
Following a pre-project assessment, the researcher engaged in multi-week interactive 
sessions with the student using a variety of research-based intervention strategies.  The student 
was assessed after each session and at the conclusion of the project.  With specifically tailored 
reading interventions, the student’s decoding ability improved.  While the negative Matthew 
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A house without books is like a room without windows...Children learn to read 
by being in the presence of books. The love of knowledge comes with reading 
and grows upon it. And the love of knowledge, in a young mind, is almost 
always a warrant against the inferior excitement of passions and vices (Mann, 
1868, Retrieved May 15, 2014). 
Literacy is a foundational skill that is a crucial building block for success in school and 
beyond.  Research demonstrates that children from underprivileged backgrounds are more likely 
to enter school with lower literacy skills than their peers (Lonigan, Burgess, Anthony, & Barker, 
1998). “Children exposed to a poor-quality environment, whether at home or outside the home, 
are less likely to be prepared for school demands and more likely to have their socio-emotional 
development derailed” (American Academy of Pediatrics Committee on Early Childhood, 
Adoption, and Dependent Care, 2005, p. 187).  Moreover, children experiencing cognitive issues 
have additional barriers to full literacy (Burns, Griffin, & Snow, 1999).  Without appropriate 
intervention to remediate these literacy challenges, struggling readers are at risk of falling further 
behind their peers, both socially and economically, which is a phenomenon described as the 
Matthew Effect (Rigney, 2010).  As such, it is important that children who are at risk for literacy 
deficiencies are identified as early as possible and that appropriate pre-reading and reading 
rehabilitation strategies are employed (National Reading Panel, 2000). 
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 When a child learns to read, she must acquire at least two different skills.  First, she must 
learn how to identify printed words.  Next, she must learn how to comprehend written material.  
Children who quickly come to understand the relationships between letter and phonemes, and 
who use this knowledge to identify words in print are more likely to become better readers than 
children who struggle with these skills (Share & Stanovich, 1995).  For more than thirty years, 
psychologists and researchers have observed the connection between phoneme awareness and 
early literacy (Wagner & Torgesen, 1987).  A child with such phonological awareness can 
manipulate words by rhyming and can segment sounds in words (Wagner & Torgesen, 1987).  
Typically, children develop awareness of phonological composition of spoken language, with 
awareness moving from larger to smaller units.  (Lonigan et al., 2000).  The most advanced level 
of phonological awareness involves the ability to analyze oral language at the level of the 
phoneme (Lonigan et al., 2000). 
One researcher found that nearly twenty percent of children had not achieved 
phonological awareness by the middle of the first grade (Blevins, 1997).   Another researcher 
noted that children who fail to acquire phonological skills “are severely handicapped in their 
ability to master print” (Adams, 1990, p. 412).  Adams also concluded that, after phonological 
awareness, the strongest predictor of first grade reading is the child’s aptitude in letter 
recognition (Adams, 1990).  Children with high phonological awareness performed better on all 
literacy measures than children with low phonological awareness (Griffith, Klesius, & Kromrey, 
1992). 
 Several decades of research show that children who have difficulty learning to read have 
significant deficits in phonological  awareness and related processing skills (Share & Stanovich, 
1995). Many studies have shown that children with weak phoneme awareness skills can improve 
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rapidly if they receive consistent instruction in letter-sound and word learning (Tangel & 
Blachman, 1992, 1995; Blachman, 1994; Vandervelden & Siegel, 1997).  Yet, the research also 
demonstrates that  phonological awareness while necessary to development of decoding skills, 
may be insufficient to develop the ability to read words (National Reading Panel, 2000; Share & 
Stanovich, 1995).  To have the maximum benefit to the emergent reader, phonological awareness 
must be combined with an understanding of the regular relationship between sounds and letters, 
including letter-name knowledge and letter-sound knowledge (Ehri, 2002; Share & Stanovich, 
1995).  As such, activities that help children blend, segment and rhyme at the phoneme level are 
most useful in the development of decoding skills (Lundberg, Frost & Petersen, 1988). 
A well-trained teacher delivering a balanced reading curriculum tailored to a student’s 
individual needs and abilities can help assist the student in improving her reading aptitudes.  
Snow, Burns, and Griffin stated that this balance can be achieved only by teachers who have 
been trained to: (a) systematically assess children’s reading development, (b) thoughtfully plan 
instruction that falls within the student’s zone of proximal development, and (c) offer best-
teaching practices (Snow, et al., 1998). 
The purpose of my research study was to develop an appropriately balanced intervention 
for a student who struggles with reading, specifically a student who has difficulty decoding 
words.  Decoding is the process whereby a reader makes connection between letters and the 
sound they represent (McShane, 2005).  While the inability to decode significantly impairs 
overall literacy, decoding skills do not operate in a vacuum, but rather work in conjunction with 
spelling, sound, meaning, and context clues in the complicated process of word recognition 
(Adams, 1990).  Beginning readers rely on decoding skills to recognize words when reading and 
to deduce the spelling of words when writing (McShane, 2005.).  Therefore, it is important that 
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early readers can decode words and various techniques can be utilized to improve decoding 
skills.  Common teaching techniques include onset/rime blending using word mats, development 
of flip cards (similar to word wheels), repeated oral assistance reading (ROAR) using decodable 
text, and the reading of related text.  The ability of students to identify sight words and use 
decoding strategies for more complex words is directly dependent on vocabulary growth, which 
in turn is developed by more and wider reading opportunities.   
Intensive intervention sessions focused on one or two phonemic patterns, which ranged 
from simple short and long vowel sounds to more complicated “r’ controlled vowel sounds.  
Focus patterns were determined by administering the Power Pattern Placement Survey (Cheyney 
& Cohen, 1999).  Based on an objective assessment of the student’s development of phonemic 
skills, the teacher may then introduce a greater number of words to improve the student’s sight 
vocabulary, fluency, and comprehension (Adams, 1990).   
My core research question was, “Will the use of explicit phonemic instruction, including 
onset/rime blending; reading related text; and flashcard practice, improve the abilities of a first 
grade student to decode unfamiliar text, as measured by a Nonsense Word Fluency (NWF) 
assessment?”  A corollary query involved the types of materials and techniques that would be 
most beneficial to a challenged emerging reader. 
This thesis is designed to answer those inquiries, and is divided into five chapters to 
discuss the results of the research with an individual student in a charter school in large 
Midwestern city.  The chapters are denominated as  (1) Introduction; (2) A Review of the  
Literature; (3) Procedures for the Study; (4) Results; and (5) Conclusions.  Additionally, a 
glossary of relevant terminology is attached as an appendix. 
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Introduction to the Student 
The student who participated in this project will be identified by the pseudonym 
“Jermaine Becker” to maintain his privacy and the confidentiality of the research data.  The 
information about Jermaine was obtained from report cards, teacher accounts, parental narrative, 
and a student self-assessment. 
At the time of the study, Jermaine was an six year old African American child who lived 
with his mother and 4 siblings in a northwest neighborhood of the City, and attended a charter 
school close to his home.  He has attended this school since age five, and was a second grader in 
the fall of 2013.  He did not have any negative socio-emotional characteristics, physical 
limitations, or any known allergies or food sensitivities.   
Jermaine had been identified as having a specific learning disability (SLD) in 
mathematics, specifically in the area of numbers and operations and measurement and data.  His 
grades in mathematics were only “satisfactory,” while he scored “good” or “excellent” in other 
areas.  He had received services in math since the start of first grade.  His reading and math 
scores on his report cards as well as his district-wide assessments noted that he was reading 
below grade level.  As of May 2013, he had also had a referral submitted for the area of reading, 
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Connections to the Law and to Common Core Standards 
These [No Child Left Behind] reforms express my deep belief in 
our public schools and their mission to build the mind and 
character of every child, from every background, in every part of 
America 
(President George W. Bush, Jan. 2001, Retrieved Jan. 4, 2014). 
 
Three days after assuming the office of the U.S. President on January 20, 2001, George 
W. Bush announced an initiative that he described as the “cornerstone of my administration” - 
bipartisan education reform legislation that was denominated as “No Child Left Behind” (NCLB) 
based on President Bush’s expressed concern that "too many of our neediest children are being 
left behind”  (U.S. Department of Education, 2002, p. 9).  With unprecedented bipartisan 
support, the NCLB Act became law on January 8, 2002 (NCLBA, P.L. 107-110).  In enacting 
NCLB, Congress also reauthorized the Elementary and Secondary Education Act (ESEA), which 
had been the principal law funding local education since 1965 (U.S. Department of Education, 
2001).  While funding ESEA implied a continuation of federal funding of local schools, NCLB 
represented a sea change in federal efforts to support elementary and secondary education, and 
was based on four principles: accountability for results; emphasis on evidence-based practices; 
expanded parental options; and expanded local control and flexibility (DoED, 2001).  A key 
component of the evidence-based practices was the creation of a program called Reading First, a 
national initiative designed to help every young child in every state become a successful reader 
(DoED, 2001).    
Reading First provides federal funding to assist states and local school districts to 
develop high-quality, research-based, comprehensive reading instruction for all children in 
kindergarten through third grade (DoED, 2001).  Under the renewed ESEA, in an effort to 
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minimize the number of students assigned to special education services and to reduce 
supplementary reading instruction, all teachers must be qualified to teach reading (Dole, 2004).  
Additionally, NCLB-ESEA requirement for scientifically based strategies has identified basic 
components to effective reading instruction: phonemic awareness, phonics instruction, fluency, 
vocabulary, and comprehension (Snow, Burns, & Griffin, 1998).  Other research has concluded 
that frequent monitoring of student progress decreases the number of students who read below 
grade level (Good, Simmons & Kame’enui, 2001).  Though certain students continued to need 
supplemental reading instruction, various ways to incorporate that instruction into the daily 
curriculum were available (Dole, 2004).  
The State of Wisconsin has enacted NCLB requirements under the state ESEA plan. 
[Note: the Wisconsin Department of Public Instruction  is seeking a waiver of certain  NCLB 
requirements by implementing a new state accountability and support system (Wisconsin 
Superintendent’s Agenda 2017)].   Wisconsin’s goal for universal literacy is succinctly stated: 
“Teaching for disciplinary literacy ensures that students develop the skills to use the deep content 
knowledge they learn in school in ways that are relevant to each of them, and to the world 
around them.”  (Wis. CCSS.ELA-Reading Stds.: Wisconsin’s Approach to Disciplinary Literacy, 
2010, p. 18).  Under Wisconsin current Common Core Standards, a first grade reader should 
“[d]emonstrate understanding of spoken words, syllables, and sounds (phonemes) [and be able 
to:] 
a.  Distinguish long from short vowel sounds in spoken single-syllable words. 
b.  Orally produce single-syllable words by blending sounds (phonemes), 
     including consonant blends. 
c.  Isolate and pronounce initial, medial vowel, and final sounds (phonemes) in 
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     spoken single-syllable words. 
d.  Segment spoken single-syllable words into their complete sequence of individual 
sounds (phonemes). 
(Wis. CCSS.ELA-Reading Stds.: Foundational Skills, RF.1.2, 2010, 41).  The Wisconsin 
standards also provide that a First Grade reader should “[k]now and apply grade-level phonics 
and word analysis skills in decoding words” and “[r]ead with sufficient accuracy and fluency to 
support comprehension.”  (Wis. CCSS.ELA-Reading Stds.: Foundational Skills, RF.2.3 & 2.4, 
2010, 42).    
The research with Jermaine was attuned to the Common Core Standards, and the 
interventions were designed to improve his aptitudes on Wisconsin Knowledge and Concept 
Examinations (WKCE), which apply to all students in the State of Wisconsin.  Specifically, the 
intervention strategies were designed to improve Jermaine’ decoding skills, phonological and 
phonemic awareness, sight-word understanding, and overall reading comprehension.  The choice 
of these strategies was based on the goal of improving Jermaine's decoding, fluency and 
comprehension skills, which should correlate to improved scores on the WKCE.  
Conclusion 
 At the time of the study, Jermaine Becker was a first grade student who struggled with 
specific basic reading skills.  Jermaine had received good or excellent grades in reading and 
writing, but his test scores demonstrated he had specific weaknesses in decoding and 
comprehension, and his teacher referred him for evaluation and assistance with reading.  As 
decoding skills and comprehension are essential for emergent readers, an intervention was 
designed to assist Jermaine in improving his skills in these areas. 
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The following chapter will present a review of literature on the topics relevant to 
Jermaine's reading challenges.  This literature review will focus on emergent reading skills, 
particularly decoding and phonemic/phonological awareness, and appropriate intervention 
strategies.  These articles will identify optimal practices for teaching emergent readers that have 
been identified and studied by other researches.  The most relevant and promising reading 








Improving Student Decoding through Code-Based Interventions    15 
 
CHAPTER II  
LITERATURE REVIEW 
Introduction 
In this chapter, academic literature will be reviewed that focuses on early elementary 
students who struggle with decoding.  Twelve different studies will be discussed and analyzed in 
order to develop a more sophisticated understanding of the problems with word recognition and 
the remediation strategies that have proved effective as positive interventions. 
As outlined in Chapter I, literacy is a basic and essential skill, which is vitally important 
to develop at an early age.  Many preschool children benefit from literacy-rich environments, 
while others are deprived of that opportunity.  A literacy baseline is established for each child 
when she enters school at age four or five, and a child may be identified as a struggling reader 
based on reading assessment tools.  Once a child is identified as deficient in literacy skills, her 
teacher can initiate remedial interventions designed to improve pre-emergent reading skills, like 
blending, segmenting, and decoding letter-sounds and sight-words.  The significance of these 
types of literacy remediations will be explored by reviewing the relevant academic literature.  
More importantly, the literature will be analyzed to determine which skills are most essential to 
develop literacy skills in a pre-emergent reader, and which interventions have proven to be most 
effective in developing these specific skills.  Specifically, this chapter will discuss the various 
intervention strategies that have been shown to be successful in developing decoding and 
phonemic awareness in struggling readers. 
This chapter will be organized into five subsections.  In addition to a subsection to 
introduce and conclude, there will be subsections discussing relevant research on whole 
language, code-based instruction and the Matthew Effect, the processes of decoding and reading, 
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decoding; phonemics; and sight word recognition, decoding and vocabulary/sight word 
interventions, and a one-on-one tutoring model.  The focus will be the effectiveness of decoding 
intervention, or code-based instruction, and demonstrate the need for explicit instruction to aid 
struggling readers.   
The chapter will first introduce code-based instruction through a comparison to the whole 
language method, demonstrating the usefulness of code-based instruction in multiple settings.   It 
will briefly touch on the acquisition of reading skills, and then discuss the relationship between 
decoding and sight word naming, as well as the relationship between deficient reading and the 
negative Matthew Effect (the tendency for the poor readers to become poorer readers as time 
passes).  I will elaborate on the effectiveness of specific remedial decoding and vocabulary 
interventions, highlighting the relationship between decoding and sight word reading.  
Elaboration will be provided for those interventions that can mitigate the consequences of the 
Matthew Effect.  The research articles will make a stronger case for teaching explicit reading 
skills, and for intensive individualized reading interventions. 
Whole Language, Code-Based Instruction, and the Matthew Effect 
The majority of students experience improved literacy skills over time, given even basic 
instruction and reading exposure.  The rate at which those skills develop, however, depends 
heavily on individual socioeconomic backgrounds, early text exposure, and effective teaching. 
Those early factors are essential, as students who fall behind their grade level peers often stay 
behind in later years.  This phenomenon is often referred to as a negative Matthew Effect.   
As described by sociologist Robert K. Merton, the Matthew Effect is the observable 
phenomenon where advantage promotes further advantage while disadvantage creates further 
disadvantage, which results in ever increasing gaps between the have and the have nots (Rigney, 
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2010).  The reality of the Matthew Effect can be observed in the low achievement scores and 
graduation rates of students in urban environments.  Effective reading instruction and 
intervention become the main methods through which these students can make reading progress. 
Traditionally, reading instruction focuses on a whole language curriculum, which teaches 
new readers to identify words as whole parts of language and not as a series of letters or sound 
combinations.  Conversely, reading instruction using decoding breaks down words into 
components of text and emphasizes letter-sound connections, including letter patterns and their 
related sounds. 
Aarnoutse, Van Leeuwe, Voeten, and Oud (2001) investigated the development of 
decoding efficiency, reading comprehension, vocabulary and spelling during the elementary 
school years in school aged children living in the Netherlands.  As noted by early research, 
Dutch and English are very closely related Germanic languages (Aarnoutse, Mommers, Smits 
and Van Leeuwe, 1986).  The authors considered how elementary school students develop skills 
in decoding efficiency, reading comprehension, vocabulary, and spelling.  They also asked if the 
average student sees increases or decreases in their skill sets over a period of six years, and 
attempted to determine the differences between poor, average, and good performers with regard 
to the development of these skills.  Finally they considered whether a Matthew effect could be 
detected (Aarnoutse, et al., 2001). 
 The authors hypothesized that during the elementary years a Matthew effect would be 
observed, with poor readers becoming even poorer readers, and good readers becoming better 
readers, on average.  The dependent variable in the study was the age of the students, while the 
independent variables were the authors’ measures of development of decoding, reading 
comprehension, and vocabulary and spelling.   
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 The authors took a random sample of 39 schools from the population of Dutch 
elementary schools.  The samples were stratified based on the degree of urbanization - 
municipalities with more or less than 100,000 inhabitants and the composition of the school 
population - low, medium, or high.  The second determinant was important because the Dutch 
government used it to determine school funding (Aarnoutse, et al., 2001).  After the first year of 
testing, seven of the schools dropped out due to the high time burden associated with test 
administration, low achievement of their students, and late reporting of results to the schools.  
After the schools dropped out, the cohorts contained around 900 students each, with each cohort 
containing roughly fifty percent girls and boys (Aarnoutse, et al., 2001). 
 Students were tested for decoding efficiency, reading comprehension, vocabulary, and 
spelling through the administration of the One Minute Test (Brus and Voeten, 1973) and the 
Reading Comprehension Test (Aarnoutse, 1986).  To allow for comparison, the authors kept one 
of the tests in each skill set the same during successive measurement periods.  This allowed them 
to develop a common scale for each skill and to create developmental curves for the four 
competency areas.  The use of multiple cohorts also had several advantages, including test 
adaptability, replicate data, and additional study for students repeating a grade.   
 The four competency areas of decoding, reading comprehension, vocabulary, and 
spelling required the use of assessments specific to the competency areas.  For decoding, the 
authors used the One Minute Test (Brus and Voeten, 1973), during which as many words were 
read aloud in one minute from a card containing four columns of 29 unrelated words.  The list of 
words on the card decreases in frequency of usage, or put another way, the words become less 
commonly used. 
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To assess reading comprehension, two different tests were used during each point of 
measurement.  The first was the Reading Comprehension Test (Aarnoutse, 1996a) and one of the 
earlier Reading Comprehension Tests (Cito, 1981).  For each of these tests, students were asked 
to read expository and/or narrative texts, with questions asked that related to word, sentence, or 
text levels, and ranging in difficulty from easy to difficult.   
 To test vocabulary, the authors administered one of two tests during each measurement 
period (Aarnoutse, 1996c).  Students in grades three through six were also administered one of 
the Vocabulary Tests developed by Aarnoutse (1987).  During this test, students were presented 
with four alternatives to an underlined word, and were to choose the word most similar in 
meaning.  The tests becomes increasingly difficult during administration, as words decrease in 
frequency of usage.   
Spelling was assessed by using one of the two Spelling Tests developed by Aarnoutse 
(1996b).  Students in the first or second grades were also administered one of the Spelling Tests 
developed by Cito (1980).  During each of these assessments, students were to spell one or a few 
of the words presented within a simple sentence of a series of sentences.  For students in grades 
one or two, the tests were made up solely of nouns. 
The overall results of the study showed mixed results based on the grade levels of the 
students.  All four of the skill areas showed student gains from grade one to grade two.  
Conversely, progress in decoding efficiency decreased strongly during each grade after grade 
two (Aarnoutse, 2001). The progress in reading comprehension was highest in grade three, which 
reflects that once students have reached a certain level of decoding, the focus shifts to reading 
comprehension.  During this study, progress in reading comprehension decreased in grade four 
and five, but trended upward during grade five and six (Aarnoutse, 2001). 
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There was not a clearly defined differential in effect size for low, medium, or high 
performers, although high performers had the lowest effect size during the majority of the study.  
Throughout all grade and ability levels, the researchers did not find a Matthew effect for 
decoding. (Aarnoutse, 2001).  For reading comprehension, low performers benefited the most 
from instruction and showed higher effect sizes than the medium performers, who similarly 
showed higher effect sizes than the high performers.  Students made the greatest overall progress 
in grade 2.  Observed student progress in vocabulary was very similar to reading comprehension 
across grade and ability levels, with the exception being grades two and four, where students did 
not make observed progress (Aarnoutse, 2001). 
The overall trend across grade levels for decoding, reading comprehension, vocabulary, 
and spelling showed that students made the greatest gains in the early grades and the fewer gains 
in the upper grades.  Reading comprehension, however, made the greatest gains in the later 
grades.    Additionally, seasonal effects were observed for all students, and more gains were seen 
in the Fall and less gains were seen in the Spring.  Finally, students with initially poor ability 
showed greater gains over time than did students with initially greater ability.  The overall results 
of the study suggested that initially low performing students could close the gap between their 
initially high performing peers when instruction was appropriately tailored and included code-
based instruction. 
This study demonstrated that code-based instruction closed the gap between low-
performing students and high-performing students, and validates code-based instruction as an 
effective intervention for struggling readers.  This result has been validated by additional 
intervention studies that have also led to student gains in reading.  Additionally, students in a 
learning environment that integrates code-based learning may benefit from decoding 
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interventions, but such interventions have also been found to be effective for students within a 
whole language environment.   
Ryder, Tunmer, and Greaney (2008) investigated the related issue of, “Whether explicit 
instruction in phonemic awareness and phonemically-based decoding skills are an effective 
intervention strategy for children with early reading difficulties in a whole language instructional 
environment” (Ryder et al., 2008, p. 349).  The study used a control group and an intervention 
group to test their hypothesis that explicit instruction in phonemic awareness and phonemically-
based decoding skills would provide significant gains in students’ decoding skills.  The 
dependent variable for the study was student progress in phonemic awareness and decoding, and 
the independent variable was the explicit instruction in phonemic awareness and phonemically-
based decoding skills.   
Twenty-four six and seven year old (English speaking) struggling readers from New 
Zealand were chosen out of an initial pool of 64, based on the administration of the Burt Word 
Reading test (Gilmore, Croft, and Reid, 1981), and because they received the lowest scores on 
the assessment.  In addition to the Burt, students were also pre-tested using the Neale Accuracy 
subtest (Neale, 1988).  The students received individual administration of tests on phonemic 
awareness, phonological decoding ability, accuracy of recognizing words in connected text, and 
reading comprehension before the intervention; the intervention itself lasted for 24 weeks.  Both 
the Burt and Neale tests were administered as the post-test (Ryder et al., 2008).  The control 
group did not receive any interventions, but did complete a posttest. 
The materials used in the study were related to teaching phonological awareness.  Items 
included grapheme/picture flash cards, phonemic picture cards and consonant-vowel-consonant 
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(CVC) words, word lists, grapheme bingo cards, worksheets, hand-held mirrors, and individual 
white boards and pens (Ryder et al., 2008). 
The focus of each intervention session was to help the struggling readers understand that 
their own speech was represented by individual letters and letter combinations.  During the 
interventions, a strategy known as ‘Pause, Prompt, and Praise’ was used as remedial teaching.  
As Ryder et al. explain:   
The basic technique is to pause for five seconds if the student does not give a 
response to a difficult word in text.  They are then prompted to read until the end 
of the sentence, start again, and put in a word that makes sense.  If the child does 
not put in a sensible word, they are given clues and prompts that relate to the 
story.  Attending to the first letter or blend of an unknown word is encouraged 
only as a last resort.  Students are NOT asked to ‘sound out’ the word (Ryder et 
al., 2008, p. 356). 
This procedure was uniformly taught to teacher-aides, who were the persons involved with the 
administration of the assessment.  (Ryder et al., 2008, p. 355).   
 The results of the study showed significant gains for the intervention group when 
compared to the control group.  Ryder et al. detailed, “The intervention was successful in 
significantly improving the phonological awareness skills, decoding ability, and context-free 
word recognition skills of struggling readers” (Ryder et al., 2008, p. 357).  At the end of the 
study, members of the intervention group was measured as being only two months below grade 
level, whereas members of the control group were measured as being ten months below grade 
level.    
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 The main findings of this study were that an alphabetic system requires in-depth 
knowledge of phoneme awareness.  The only way for students below reading level to accelerate 
their reading is to engage in explicit instruction.  As Ryder et al. stated, “[E]xplicit, systematic 
instruction in the code relating spellings to pronunciation is necessary for most children” (Ryder 
et al., 2008, p. 349).  Put simply, there are too many letter-sound relationships to teach using 
only direct instruction.  Additionally, if students do not gain these requisite skills, they may 
become subject to a negative Matthew Effect, and fall further behind their peers (Ryder et al., 
2008).  An additional takeaway is that the teacher who integrates phonological strategies has a 
large impact on students’ reading abilities and reading successes (Ryder et al., 2008). 
Reading gains were not limited to classrooms with an emphasis on code-based instruction 
or interventions, but may also be seen within classrooms using the whole language approach 
(Aarnoutse, 2001).  This suggests that code-based interventions were effective for students in 
multiple settings and across instructional conditions.  Students without knowledge of phonemic 
awareness need early and effective code-based interventions to bridge the gap to their higher 
achieving peers (Ryder, et al., 2008). Because English contains a large number of letter sound 
relationships, students must be taught using systematic instruction, which over time allows them 
to acquire code-based relationships independently.  Systematic instruction in phonics and vowel 
patterns bridge the gap between lower achieving and higher achieving students, and possibly 
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The Complex Processes of Decoding and Reading 
The type of intervention a child receives is dependent on his/her area of deficiency, as 
well as best practices for a reading intervention.  In a similar way, the effectiveness of the 
intervention is dependent on the importance of separate but related cognitive literacy processes, 
which include working memory, nonverbal intelligence, receptive vocabulary, and phonological 
representation.  The degree to which those individual processes contribute to decoding ability 
determines whether or not reading interventions can be effective.   
 It is essential to also review the variables that determine an individual’s ability to decode. 
Hester and Hodson (2004) asked what type of contribution phonological representation makes to 
an individual’s ability to decode text, as compared to the contributions of working memory, 
nonverbal intelligence, and receptive vocabulary.  They detail the debate among scholars as to 
the relative contributions of intelligence and phonological representations to decoding ability, 
and set out in their study to examine those variables.   
Hester and Hodson (2004) measured reading decoding ability through the use of multiple 
formal and informal assessments, which are detailed below.  Their sample included 65 third 
grade students, of which 25 were females and 40 were males.  The students were from a 
Midwestern city in the United States, and all of the students spoke English as their primary 
language.  No students were receiving special education services at the time of the study. 
Formal assessments were performed to measure reading decoding, receptive vocabulary, 
and general cognitive ability.  These included the Word Attack subtest of the Woodcock-Johnson 
Tests of Achievement (Woodcock, McGrew, and Mather, 2001, 2007), the Receptive One-Word 
Picture Vocabulary Test (Gardner, 1985), and the Test of Nonverbal Intelligence-3, Form A 
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(Brown, Sherbenou, and Johnsen, 1997).  These tests were administered in the order they are 
listed.   
Non-standardized tasks were also administered to measure phonological representation, 
which included the production of multisyllabic words, production of multisyllabic nonwords, and 
a complex phonological manipulation task (pig Latin).   The ten real words and 10 nonwords 
were administered by naming the stimulus items in random order and then having the student 
point to the picture that matched.  The pig Latin task required “[S]eparating the onset from the 
rime, moving the onset to the end of the word, and adding the suffix ‘ay’” (Hester and Hodson, 
2004, p. 122).  Finally, working memory was measured through a task called operation word-
span.  Students received an age-appropriate addition or subtraction problem, read aloud the 
equation, and then decided whether it was correct. 
Hester and Hodson’s (2004) results showed that phonological skills have the strongest 
correlation with decoding skills.  They stated, “Neither nonverbal intelligence nor receptive 
vocabulary results were significantly correlated with reading decoding… [T]his suggests that the 
phonological skills underlying reading decoding in 3rd graders are independent for the most part 
from IQ and vocabulary” (Hester and Hodson, 2004, p. 125).  This was based on the strong 
correlation the authors found between manipulation and reading decoding (.69), as well as 
manipulation and multisyllabic real words (.41).  Importantly, reading decoding did not correlate 
strongly with nonverbal intelligence (.15), working memory (.20), or receptive vocabulary 
(.10).working memory did not correlate strongly with decoding, nor did  These results put 
together indicate, “[A] persisting primary role for strong phonological representations in reading 
decoding in American children at the third grade level” (Hester and Hodson, 2004, p. 124).  Put 
Improving Student Decoding through Code-Based Interventions    26 
simply, students at the third grade level benefit from decoding interventions that involve 
manipulation tasks and multisyllabic real words. 
 Table 2:  Pearson r correlations 
matrix for seven measures (n = 
65) 
1 2 3 4 5 6 7 
1 Reading decoding - .16 .15 .69* .20 .10 .41* 
2 Nonverbal intelligence  - .27* .36* .28* .42* .21* 
3 Multisyllabic nonwords   - .31* .44* .24* .36* 
4 Manipulation    - .39* .33* .52* 
5 Working memory     - .32* .29* 
6 Receptive vocabulary      - .20* 
7 Multisyllabic real words       - 
* P < 0.05   
(Hester and Hodson, 2004, p. 124). 
This study was important because it shows that phonological representation was the main 
factor affecting a child’s ability to decode text.  If it had been shown that general intelligence or 
working memory played important roles in decoding, then interventions that focus on decoding 
would be ineffective or useless.  This was not the case, however, as shown by this research.  
Given that phonological representation most significantly predicts decoding ability, a successful 
intervention will focus on specific phonemes and their verbal and written production.  An 
additional question was the importance of phonological memory in beginning word recognition, 
and how phonology memory and awareness relate to the reading processes of word recognition, 
listening comprehension, and reading comprehension.   
Dufva, Niemi, and Voeten (2001) investigated the importance of phonological memory in 
beginning word recognition, and also attempt to determine predictors of reading comprehension.  
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The goal of the study was to, “Examine the developmental relationships between phonological 
memory, phonological awareness, and the three components of reading – word recognition, 
listening comprehension, and reading comprehension – by following 222 Finish children from 
preschool through 2nd grade” (Dufva et al., 2001, p. 95).   
The two hypotheses the authors proposed were “[T]hat phonological memory has only an 
indirect effect of word recognition,” and also “[T]hat phonological memory has a small direct 
effect on reading comprehension” (Dufva et al., 2001, p. 111).  The dependent variables for the 
study were verbal abilities, phonological working memory, phonological awareness, word 
recognition, comprehension skills, and reading comprehension.  The independent variable was 
the students’ grade level. 
The study used a number of formal assessments to assess the dependent variables.  
Preschool and kindergarten children received assessments of their verbal abilities, phonological 
working memory, phonological awareness, word recognition, and comprehension skills.  First 
graders received assessments of phonological working memory, word recognition, and 
comprehension skills, while second graders received assessments of phonological working 
memory, word recognition, comprehension skills, and reading comprehension.  Data were 
collected from the time students were in preschool until the second grade  (Dufva et al., 2001). 
The results of the study showed a number of significant correlations between the target 
variables.  As Dufva et al. (2001) noted, “Preschool phonological memory had a direct effect on 
Phonological Awareness, which, in turn, strongly affected grade 1 word recognition” (Dufva et 
al., 2001, p. 119).  The study by Dufva et al. also determined that preschool phonological 
memory not only had an effect on first grade word recognition skills, but also on development of 
word recognition skills from grade 1 to grade 2 (Dufva et al., 2001).  Phonological memory also 
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affected various comprehension skills.  Dufva et al. demonstrated that preschool phonological 
memory had a direct, present-state effect on listening comprehension, and that preschool and 
grade 1 phonological memory had significant indirect influences on reading comprehension 
(Dufva et al., 2001).  In fact, preschool phonological memory had about the same effect on 
reading comprehension as had grade 2 word recognition (Dufva et al., 2001).  Considered 
together, grade 1 phonological memory and word recognition explained 49% of the variance of 
grade 2 word recognition (Dufva et al., 2001). 
Importantly, the most significant predictor of word recognition was phonological 
awareness.  Phonological memory also affected word recognition, as well as comprehension 
skills.  Preschool phonological memory was also a significant predictor of grade 2 word 
recognition.  While phonological memory influenced both grade 1 word recognition skills and 
growth of those skills from grade 1 to grade 2, “Phonological awareness was the strongest 
predictor of word recognition, which, in turn, strongly predicted a later phase of itself” (Dufva et 
al., 2001, p. 113).  
Students who participated in targeted decoding interventions often benefited because 
decoding was found to be a learned skill, and not one that was reliant upon general intelligence 
or working memory. Interventions that target specific phonemes and their verbal and written 
production were especially effective (Hester and Hodson, 2004).  Accurately assessing 
phonological memory was essential for the early identification of students who may require 
intervention, given the high correlation between early phonological memory, and later 
phonological awareness and comprehension skills.  Importantly, strong phonological awareness 
was the greatest predictor of later success with reading comprehension (Dufva, et al., 2001). 
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Decoding, Phonemics, and Sight Word Recognition 
 While previous research found phonological memory to be the most important predictor 
of later reading success, additional research has evaluated whether other variables also influence 
students’ ability to decode text or encode (spell) words.  This research considered the impacts of 
phonemic awareness, working memory, rapid automatized naming, and the production of 
multisyllable words.  An additional consideration was whether sight word naming and decoding 
are independent components of sight word recognition skill, which has implications for best 
practices in decoding interventions. 
Strattman and Hodson (2005) investigated the relationships among four phonological 
processing variables that have been linked in research literature to decoding and/or encoding 
(spelling).  Those processes were phonemic awareness, working memory, rapid automatized 
naming, and the production of multisyllable words.  Their second objective was to determine 
which of those variables most significantly contributed to the variances in decoding and of 
spelling by students in the second grade.  The dependent variables for the study were decoding 
and spelling performance of students on specific tasks.  The independent variables were the 
specific phonemic manipulation tasks, students’ concurrent working memory, multisyllabic word 
production, rapid automatized naming (RAN), nonverbal intelligence, and receptive vocabulary 
(Strattman, et al., 2005).  
 The sample for the study included 75 second graders, consisting of 45 females and 30 
males from four general education classrooms in a Midwestern metropolitan public school.  
These students ranged in age from 86 to 110 months, and represented disparate ethnic and 
socioeconomic backgrounds. twenty-two percent of these students qualified for the ‘free or 
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reduced lunch’ program.  63 percent were Caucasian, 28 percent were African American, and 9 
percent were Asian American (Strattman, et al., 2005).  
 The procedures for the study were designed to specifically assess six distinct linguistic 
skills and two different cognitive processes.  The six literacy skills include those listed above, as 
well as decoding and encoding, whereas the two cognitive processes were working memory and 
nonverbal intelligence.  Procedures for each of the tests were very detailed, methodical, and 
rigorous (Strattman, et al., 2005).  
 All students were tested during two 30-minute long sessions in the fourth month of their 
second grade, and all of the test items were covered during those two sessions.  Uniform written 
instructions were provided for each test to ensure that each participant received the same 
directions for each task.  To protect against a presentation order of effects, test items were 
rotated.  Audio recordings were taken for later scoring of decoding, phonological manipulation, 
working memory, RAN, and multisyllable word naming (Strattman, et al., 2005).  
 To assess decoding, the researchers used the Word Attack subtest of the Woodcock- 
Johnson Revised Test of Achievement, which used progressively difficult test items.  By using 
nonwords instead of real words, the effect prior sight word knowledge was limited.  Spelling was 
also assessed using progressively more difficult words, and made use of audio tapes for 
uniformity of administration.  Groups of three to four students listened to an audio recording of a 
specific word, the word used in a sentence, and finally heard the word repeated.  Test 
administrators stopped the tape while participants attempted to spell the word.  The 5-point 
Developmental Scoring for Invented Spelling scale was used to score each word (Bailet, 1991).   
Phonemic awareness was assessed by having students perform two items requiring initial 
or final syllable deletion and eight items requiring initial or final phoneme deletion.  Four of the 
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tasks asked students to transpose phonemes of nonwords onto real words, including transposition 
of initial phonemes and final phonemes, as well as the exchange of initial and final phonemes.  
(Strattman, et al., 2005). 
Multisyllable word naming was determined by administering the Assessment of 
Phonological Processes-Revised (Hodson, 1986), which tested students on twelve words 
containing three to five syllables and complex phonological sequences.  Students were asked to 
name the pictures after the instructor had named all 12 pictures randomly and had students point 
to the corresponding pictures.  Students received one point for deviations common to their age or 
grade level and two points for omissions; substitutions;  and phonological rule deviations, while 
correct answers received three points.  (Strattman, et al., 2005). 
Rapid naming was assessed by using an array of 30 pictures of four different common 
objects that were assigned random coloring.  Students were asked to name the colored pictures 
and also timed with a stopwatch and instructed to name objects ‘as fast as you can.’  Receptive 
vocabulary was determined by a simple administration of the Peabody Picture Vocabulary Test 
III (PPVT-III; Dunn and Dunn, 1997). 
 The researchers tested nonverbal intelligence by administering the Test of Nonverbal 
Intelligence - 3 (TONE-3; Brown, et al., 1997).  The test is a nonverbal and language-free 
assessment of cognitive ability.  A task by Leather and Henry was adapted to assess working 
memory, where participants supply the predictable ending word to complete a sentence read by 
the investigator.  The children were to remember in order the words they had supplied and then 
were to repeat those words in order at the end of the set of sentences.  A practice set was first 
administered and the following sets were scored.  (Strattman, et al., 2005). 
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 Statistical analysis showed that all of the tasks were significantly correlated, minus 
nonverbal intelligence, which did not correlate with phonological awareness or rapid naming.  
The strongest correlations were between decoding and spelling, which had an r value equal to 
.77, and between phonological manipulations and both decoding and spelling, which had r values 
of .79 and .71, respectively.  As the authors stated, “Results of correlational analyses indicated 
that in addition to a strong correlation between decoding and spelling, there were significant 
relationships among all cognitive and linguistic variables, with the exception of nonverbal 
intelligence and both phonological awareness and rapid naming” (Strattman, et al., 2005, p. 177).   
These findings supported previous work by Ehri (2000), Greenberg; Ehri, and Perin 
(1997), and Griffith (1991) who found that there are consistent and significant relationships 
between reading and spelling.  In this study, the greatest variance for both decoding and spelling 
was due to differing cognitive performance in complex phoneme manipulation.  Similarly, the 
ability to manipulate phonemes was the strongest predictor for strong performance in decoding 
and spelling.  Strong scores in decoding were significantly aided by working memory and 
receptive vocabulary.  Robust spelling scores were helped by multisyllable word naming and 
rapid naming.   
The results of this study support previous research that emphasized the importance of 
phonemic awareness for decoding and spelling.  Importantly, “[I]ntervention studies have 
yielded positive results when phonemic awareness is taught” (Ball and Blachman, 1991).   
Additionally, spelling needs to be placed on equal footing with reading when implementing 
interventions for struggling readers (Strattman and Hodson, 2005). 
Reading processes such as phoneme manipulation, decoding, and encoding are somewhat 
reliant on students’ innate cognitive abilities in the area of literacy.  Due to the high correlations 
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between students’ abilities in decoding; spelling; phonemic awareness; rapid naming; receptive 
vocabulary; and multisyllable word naming, interventions that emphasize foundational skills 
have significant effects on student achievement. It follows that decoding and encoding 
interventions that emphasize phonemic awareness result in improved student reading levels. 
 A related issue was whether or not sight word naming and decoding are independent 
components of sight word recognition skill.  The direction of causality between those two 
variables has important implications for interventions targeting decoding.   
 Aaron, Joshi, Ayotollah, Ellsberry, Henderson, and Lindsey (1999) undertook a study 
centered on decoding and sight word naming with the goal of creating a simple tool to be used by 
classroom teachers to identify children who cannot read highly familiar text and those who can 
(Aaron, et al., 1999).  The authors asked whether or not decoding and sight word reading were 
independent variables or if in fact sight word reading is built on the foundation of decoding.  A 
more detailed question they considered was whether or not teachers need to use whole-word 
method instruction to improve word recognition skills or first build decoding skills and then 
introduce sight words. 
They determined that this former query could be answered by considering four separate 
but related questions. First, they examined the process by which researchers objectively 
determine if students have read familiar words by sight.  They next examined if decoding and 
sight-word reading were independent skills or if foundational decoding skills allow for better 
sight-word reading.  Third, they studied which cognitive process was responsible for sight word 
reading.  Finally, they investigated if visual-phonological skills were the sole factor in sight-
word reading or if there were other mechanisms at work that facilitate sight word reading.  The 
dependent variable for their study was the naming time of letters and the naming time of words, 
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while the independent variables were the list of words, list of letters, and student grades (Aaron, 
et al., 1999).   
 The authors performed four separate studies, and used three distinct groups as part of 
each study.  The groups used in the first study were the same groups used in the third and fourth 
studies.  The second study did not include the students with learning disabilities, but did include 
the group of general education children and the group of college students (Aaron, et al., 1999). In 
their first study, the first group of participants consisted of children grades two through six.  All 
of these students were enrolled in general education classrooms in three different elementary 
schools in the southwestern region of the United States.  The majority of these students were 
considered middle class, and came from schools in small and often rural towns (Aaron, et al., 
1999).  Their race and ethnicity was representative of the broader United States, with 77 girls and 
88 boys included.   
The second group of participants included 25 children in grades five and six who had 
been diagnosed with a reading disability using the standard IDEA language of a ‘significant 
discrepancy between IQ and reading achievement’ (Aaron, et al., 1999, p. 94).  These students 
were already receiving remedial instruction in specific learning disability (SLD) resource rooms 
or as part of Title I programs.  There were 21 boys and 4 girls in this group, and they were all 
from a single school system in the Midwest.  Group 3 was made up of 75 college undergraduates 
who volunteered from a midwestern state university.  The majority of the 40 men and 35 women 
were in the second year of college, though a few were juniors (Aaron, et al., 1999).   
In the first study, the researchers asked participants to read aloud specific lists of letters 
and words as fast as possible.  The list of letters contained 40 letters of the alphabet, listed one 
below the other.  The list of words consisted of 40 monosyllabic content words printed in the 
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same format as the letters.  They were told that the lists were written correctly, and to not correct 
what could be perceived as mistakes.  The lists were presented in alternating order, with the list 
of letters being shown first to the first half of subjects and the list of words shown first for the 
last half of subjects.  Finally, the researchers divided the time taken to read each list by 40 to 
computer the mean time taken to read individual letters or words (Aaron, et al., 1999). 
The researchers found that students in grade two and below read the list of letters more 
quickly than the list of common words.  Children in grade three and beyond read the list of 
words more quickly than the list of letters, with there being a negative correlation between grade 
level and the amount of time it took participants to read the letters and words.  As would be 
expected, students with learning disabilities read more slowly than their grade level peers and 
also make more errors (Aaron, et al., 1999). 
The second study focused on the group of students who were determined to be poor 
decoders after the administration of a nonword reading task, which had them read a list of 40 
nonwords.  The 40 nonwords were similar in length to the list of 40 words used in the first study.  
Students were asked to read these nonwords as quickly as possible without making mistakes 
(Aaron, et al., 1999).   
This study found that out of the 26 students identified as poor decoders, 20 of them had 
weak sight-word reading skills.  Similarly, among the 27 students identified as weak sight-word 
readers, 22 had poor decoding skills.  The data collected showed that poor decoding skills were 
strongly associated with poor sight-word reading skills, and at greater levels than poor sight-
word reading skills were associated with poor decoding skills.  The statistical analysis (chi-
square value of 1.28) indicated that the two abilities were not independent.  Students who were 
slow nonword readers were also slow in sight word naming (Aaron, et al., 1999).  
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The goal of the third study was to compare the reading times of good sight word readers 
against poor sight word readers.  The researchers presented a list of 40 congruent (regularly 
spelled) and 40 incongruent (irregularly spelled) words to students.  The congruent words could 
be pronounced correctly if students had the requisite decoding skills, while the incongruent 
words could only be pronounced correctly if the student could call upon sight-word reading.   
Subjects were once again asked to read the list aloud without making mistakes (Aaron, et al., 
1999). 
This study found that grade increases and improvement in naming time and accuracy 
were positively correlated.  As students progressed in grade level they became more adept at 
reading both congruent and incongruent words.  There were also significant differences in 
naming time and accuracy between grade levels two, three, and four.  The data showed that 
incongruent words were read more slowly than congruent words at these grade levels (Aaron, et 
al., 1999).  At and above the fifth grade level, students were able to read many of the incongruent 
words by using a parallel processing strategy, which is when students perceive a word as a single 
unit (Aaron, et al., 1999).  They did not likely use onset-rime style of processing words.  This 
suggests that students in the lower grades have an inability to read less common sight words, and 
that this only becomes possible at the later grades (Aaron, et al., 1999). 
The fourth study matched forty function words (e.g. let, has, ago, off, why) with forty 
content words (e.g. cat, men, ran, boy, say) from the third study, with the words being compared 
for word length and frequency.  As seen from the examples, the words were common to early 
elementary school.  Students were asked to read aloud the list of function words as fast as they 
could without making mistakes.  The fourth study attempted to discover whether function words 
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and content words of a similar length and frequency are cognitively processed with similar 
efficiency (Aaron, et al., 1999). 
The results of this study showed that students at all grade levels read more slowly and 
were more prone to error when reading functional/technical words.  This was an effect seen from 
the lowest grade levels up to college students; though for college students, the difference was 
marginal.  This was likely due to the inconsistent spelling and pronunciation relationship seen 
within function words (Aaron, et al., 1999). 
The overall findings of the study offered numerous implications for reading instruction.  
The first was that sight word reading built upon the foundations of decoding, which meant that 
students who learned to decode gained much greater sight word recognition when compared to 
their peers.  To this effect, Uhry and Shephard (1997) taught decoding skills to poor readers from 
early elementary grades, by developing phoneme awareness, letter-sound associations, and direct 
instruction.  This decoding instruction showed significant student gains in not only nonword 
reading and spelling skills, but also in sight word reading (Uhry, et al., 1997).  
These results provided the second implication for instruction, which was that “[E]fforts to 
improve sight-word reading skills of poor decoders through whole word method by using 
flashcards or computers may not be very successful unless the phonological skills are established 
first” (Aaron, et al., 1999, p. 119).  When students saw words segmented into onset/rime or 
phoneme units, they very rapidly and accurately acquired those words as compared to words 
presented as whole word units.  The third implication for instruction was that although decoding 
is a prerequisite for effectively improving sight-word reading skills, it was not alone sufficient 
for word recognition, unless followed by continuous exposure to written language (Aaron, et al., 
1999).  
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Based on the findings of Aaron et al (1999), sight word reading was likely built on the 
foundations of decoding, which means that effective interventions ought to focus on consonant 
and vowel pattern analysis.  The whole word method was not effective for these students unless 
accompanied by code-based instruction for specific letter-sound associations.  Additionally, 
decoding instruction alone was not enough to improve student reading skills, but also required 
the increased exposure to text and text elements (Aaron, et al., 1999). 
Decoding and Sight Word Interventions: Assessing Student Need and Implementation 
The continuum of effective reading instruction typically includes phonemic awareness, 
phonics, literacy, vocabulary, and comprehension. (Aaron, et al., 1999).  While classroom 
instruction often includes all five components, literacy interventions typically target one of two 
skills at most.  The most effective interventions are successful if based on sound instructional 
practice and often produce student gains in different locales and among diverse groups of 
students (Penno, Moore, and Wilkinson, 2002).  Effective interventions are not limited to 
homogenous groups of students, but also assist students speaking languages whose alphabets 
have similar orthographic characteristics (typically rooted in Latin), but that may or may not be 
English (Penno, Moore, and Wilkinson, 2002). 
Given the clear importance of effective code-based instruction and intervention for 
struggling readers, recent research has evaluated how to accurately assess students’ place on the 
continuum of alphabetic principle.  Nonsense word fluency (NWF) has been used as a common 
assessment for code-based skills, and research findings have validated it as a reliable method for 
predicting students’ decoding abilities. (Cummings, Dewey, Latimer, and Good, 2011). 
Cummings, Dewey, Latimer, and Good (2011) asked whether Nonsense Word Fluency 
(NWF) was an appropriate predictor of students’ place on the continuum of the alphabetic 
principle, and if it could predict students’ performance on the Oral Reading Fluency (ORF) 
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assessment.  There were two sample groups in the study.  The large sample had a final group that 
included 3,150 first-grade students.  Twelve school districts were included, and involved eight 
Western States and four Midwestern States.  All of these districts had more than 30% of their 
students receiving free and reduced lunch, and six districts had over 50% of students receiving 
free and reduced lunch.  The small sample consisted of 66 first grade students.  The students 
were mostly Caucasian (72%) and over half received free and reduced lunch (58%) (Cummings, 
et al., 2011). 
Students in the large sample were administered the Dynamic Indicators of Basic Early 
Literacy Skills (DIBELS) (Dynamic Measurement Group) NWF during the fall, winter, and 
spring semesters.  During this assessment students read vowel-consonant (VC), consonant-
vowel-consonant (CVC), and nonsense words such as ‘sig,’ ‘rav,’ and ‘ov.’  Common rubrics 
were created to assure assessment uniformity, and computerized training was provided to all 
staff.  Students were rated based on number of omissions and/or mistakes, which were further 
broken down to determine the type of error.  The categories for mistakes were unit; sound; 
recode; partial blend; and error, all of which received specific point values (Cummings, et al., 
2011).   
The authors found that the NWF and ORF were strongly correlated (r=.69 to .82) for 
fall/winter/spring NWF scores with winter/spring ORF.  Students made average gains of 41.3 
correct letter sounds for the entire year.  NWF and ORF showed a linear relationship when 
plotted, demonstrating high predictability.  There was also a negative correlation between fall 
NWF errors and spring ORF scores, which shows that the more errors students made on the fall 
NWF the lower they scored on the spring ORF (Cummings, et al., 2011). 
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The results of this study affirmed NWF as a valid tool for assessing students’ placement 
on the continuum of alphabetic principle, and identified students for specific areas for 
instructional support and design. Assessing students’ placement on the continuum of alphabetic 
principle allowed for the implementation of an effective intervention. Given that the 
implemented intervention targeted the reading skills of a first grade student, it was worth 
considering relevant literature at that age and grade level (Cummings, et al., 2011). 
At issue was whether or not explicit decoding instruction could improve the current and 
future reading abilities of struggling readers.  Pullen, Lane, Lloyd, Nowak, and Ryals (2005) 
investigated whether explicitly teaching beginning reading skills could improve the decoding of 
pseudowords for struggling readers.  Pseudowords (e.g. shum or dake) provided a reliable 
assessment of decoding skills because students could not rely on prior sight word knowledge to 
produce a response.  The authors’ hypothesis was that struggling readers were not 
developmentally delayed, but instead lacked the requisite skills for decoding (and later for 
reading).  They state: 
We must reject the previously popular notion that students who are not achieving 
reading proficiency are somehow developmentally unprepared for literacy 
instruction and that these students will grow out of their reading difficulties.  
Students’ failure to gain reading proficiency is often related to a deficit in 
requisite skills rather than developmental lag” (Pullen, et al., 2005, p.64).   
The authors selected nine struggling first grade readers, whom they identified through an 
invented spelling assessment.  Out of the initial pool of students, one group was selected as a 
baseline group; this group did not receive any intervention.  The nine students were part of the 
intervention group that did receive explicit decoding instruction.  Data was collected by 
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measuring students’ rate of pseudoword reading during a one minute interval.  Explicit decoding 
instruction was provided to all students using manipulative letters, and all students received the 
same type of instruction to control for internal validity (Pullen, et al., 2005). 
Researchers initially performed a baseline assessment, and provided decoding instruction 
based on the results of the assessment.  Pseudoword reading rate was measured during the 
baseline assessment and after all intervention sessions within both the baseline and intervention 
stages of the study.  Different probes were used to eliminate the risk of a practice effect.  Pullen, 
et al. details the intervention sessions as including a brief introduction to a leveled book, practice 
with manipulative letters, and finally a choral re-reading of the book.  The practice with 
manipulative letters specifically included, “[T]arget word practice, phoneme segmentation, 
phoneme blending, the encoding and decoding of words, manipulations of the first phoneme, and 
later manipulations including the final and medial sounds” (Pullen, et al., 2005, p. 68).  Ten 
intervention sessions were held for each student over the course of the research project. 
The results of the study showed that the group of students receiving intervention made 
small gains during the initial interventions, but by the midpoint and endpoint of the study had 
made significant gains in reading more pseudowords correctly and fewer incorrectly.  Pullen, et 
al., noted, “During the baseline phase students read an average of 46.5% of pseudowords 
correctly.  After the fourth measurement this number had increased substantially (Pullen, et al., 
2005).  After ten lessons, students read an average of 86.5% of pseudowords correctly” (Pullen, 
et al., 2005, p. 73).   
The increase in correct pseudoword reading and in pseudoword reading rate suggested 
that students benefited greatly from explicit decoding instruction: “Children who can read 
pseudowords accurately and rapidly have little difficulty decoding running text composed of 
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familiar, regularly pronounced words, and pseudoword decoding is highly correlated with 
reading comprehension (Pullen et al., 2005, p. 73).  In their research, Pullen, et al. demonstrated 
that students could acquire these skills over a relatively short period of time, and potentially 
reverse the consequences of the Matthew Effect on struggling readers (Pullen, et al., 2005).   
Specific phonemic drills offered additional chances for students to practice blending, 
segmenting, and manipulating phonemes, and resulted in greater identification of initial, medial, 
and final sounds.  This was borne out by results which showed that after intervention, students 
were able to read greater numbers of pseudowords at a faster rate.  Importantly, this skill 
translated to reading actual words.  The gains were so significant that they could even have 
reversed the Matthew Effect in struggling readers (Aaron, et al., 1999).  This decoding research 
illustrated the importance of combining code-based intervention with additional literary 
elements, and hypothesized that interventions that combine the two elements will raise student 
reading achievement (Aaron, et al., 1999). 
Cohen and Brady (2011) asked whether students were able to decode a specific set of 
training words both in isolation in context, after participating in a reading intervention.  They 
additionally considered if students were able to generalize the vowel patterns of those training 
words, as shown by their reading of novel words and nonsense words.  The purpose of this study 
was to explore a reading intervention that integrated code-based strategies (vowel pattern 
analysis) along with reading-for-meaning elements (children’s literature) on the decoding 
performance of second graders with reading disabilities (Cohen, et al., 2011) 
 Three boys and two girls with apparent reading disabilities were selected for the study; 
diagnoses were given by school psychologists.  Students were administered three subtests from 
the Woodcock Johnson Reading Mastery Tests Revised (WRMT-R), and scored far below 
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chronological age in every subtest:  Word Identification - 9 months to 1 year 8 months below; 
Word Attack - 9 months to 2 years 1 month below; Comprehension - 8 months to 1 year 7 
months below (Cohen, et al., 2011).  
 The study made use of a pretest, intervention, posttest format, but used different forms of 
the WRMT-R for the pre-test (Form G) and the post-test (Form H), to reduce exposure and 
practice effects.  After taking the pre-test, students engaged in a 31 day intervention, with each 
intervention session lasting 40 minutes.  Sessions included shared group reading of a children’s 
big-book, which contains large pages and large print.  It also included explicit code-based 
instruction, which lasted for 20 minutes of the session.  The two components also shared a focus 
on three vowel patterns, which included ‘magic e,’ ‘double vowels,’ and closed vowels.  Each 
pattern received 15, 11, and 5 days of focus, respectively (Cohen, et al., 2011).   
The group reading component included shared reading and explicit phonics instruction 
using vowel patterns.  Sessions began with shared reading of a big book, which was done 
through a teacher led choral read.  The code-based component targeted students’ reading 
accuracy, reading generalization, and accuracy of nonsense words.  To teach this component, the 
authors made a training set of 150 words for each of the three categories. Instructors focused on 
the three vowel patterns by presenting them on the whiteboard, describing them, and providing 
examples.  Students were then asked to read a sample from the the training set words written on 
3’’ x 5’’ index cards drawn at random from a packet containing one vowel group.  Students first 
read the word, placed it on a vowel pattern chart, and finally traced the word on chart paper 
(Cohen, et al., 2011). 
Students made significant progress in accuracy and contextual recognition of the magic e, 
double vowel, and closed vowel patterns, and also improved with generalized decoding skills.    
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On average, students understood an additional 17%, 48%, and 43% target vowel patterns both in 
isolation and in context on the magic e, double vowel, and closed vowel patterns, respectively 
(Cohen, et al., 2011). 
All of the formal assessments administered showed that improvement had been made.  
The mean score gain on the WRMT-R was a raw score of +12.8 words correct, or +6.4 points on 
the standard score.  The Word Attack mean gain was +7.4 words correct, a +7.8 points standard 
score.  The Comprehension subtest had a mean score gain of +6 correct responses, a +3.4 
standard score.  As the data demonstrates, the majority of students benefited from the 
intervention (Cohen, et al., 2011).  
The Cohen (2011) study demonstrated that effectively teaching reading requires 
knowledge of best instructional practices in phonemic awareness; phonics; fluency; vocabulary; 
and text comprehension, and also combines meaning-based and code-based instruction, 
specifically the linking of children’s literature to vowel pattern analysis.  Overall, students were 
provided with more engaging learning opportunities.  Additionally, students with reading 
disabilities showed consistent gains in reading accuracy (Cohen, et al., 2011). 
Vowel pattern analysis was another method teachers and interventionists used to increase 
the decoding skills of struggling readers when reading words both in isolation and in context.  
While words were often taught in isolation before they were presented in context, integrating 
vowel pattern analysis and the reading of children’s literature further improved the decoding 
skills for struggling readers and students with learning disabilities.  When this intervention was 
combined with effective classroom instruction, struggling readers made significant reading 
increases (Penno, Moore, and Wilkinson, 2002).   
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Penno, Wilkinson, and Moore (2002) considered whether student exposure to vocabulary 
words in context leads to new and continuing vocabulary learning, and if vocabulary acquisition; 
sight word recognition; and decoding skills are interrelated and complementary.  They also 
questioned if repeat readings and additional teacher explanation lead to learning and usage of 
new vocabulary items.  Lastly, they asked whether vocabulary learning will generalize to other 
content areas (Penno, Moore, and Wilkinson, 2002). 
The researchers used pre/post-tests, vocabulary interventions, and related stories to 
determine student vocabulary learning outcomes.  The sample of students came from New 
Zealand, and included 47 children in the early stages of reading.  The children were broken down 
into Class A and Class B, and contained 23 children (15 boys and 8 girls) and 24 children (9 
boys and 15 girls), respectively.  The students ranged in chronological age from 5 years 7 months 
to 8 years 0 months. (Penno, Moore, and Wilkinson, 2002). 
After administering the Renfrew Action Picture Test (RAPT), the Word-Finding 
Vocabulary Scale (WFVS), and informal assessments on information and grammar, the authors 
began the intervention.  Both groups of students read the same two core books and received 
similar instruction, but explanations of target vocabulary words was varied.  Group A received 
explanations in weeks two through four, while Group B received explanations during weeks six 
through eight.  Otherwise, students did not receive explanations (Penno, Moore, and Wilkinson, 
2002). 
Vocabulary explanations included both a definition and a synonym of the word, role play, 
and picture supports.  During individual intervention sessions, students read a selected book, 
received vocabulary explanations during selected weeks, and then returned after the group 
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session to retell the stories individually.  Students’ responses were scored based on their usage of 
target vocabulary. (Penno, Moore, and Wilkinson, 2002). 
Students demonstrated significant gains on the RAPT, WFVS, and informal information 
and grammar assessments from pretest to posttest.  Students saw additional gains during the 
weeks they received vocabulary explanations, scoring on average 6.31 points higher on the 
RAPT.  Ability level accounted for the greatest variability in test scores.  Students who were 
older and of higher ability level made additional gains over students of younger age or lower 
ability level.  (Penno, Moore, and Wilkinson, 2002).  
The study demonstrated that repeat readings coupled with vocabulary explanations 
provided an effective way to teach target vocabulary.  Students became somewhat bored when 
reading the same story repeatedly, which suggested that teachers needed to frequently cycle 
materials to engage student interest.  The authors stated that listening to stories by themselves did 
not allow low-performing students to overcome the Matthew Effect, but that reading and 
retelling stories allowed them to make additional gains.  They add that additional strategies are 
needed to target low achieving students. (Penno, Moore, and Wilkinson, 2002). 
The study also showed that automatic sight word recognition was closely related to 
decoding, and an important component to decoding interventions.  Learning new vocabulary 
increased decoding knowledge, and increased sight word reading reinforced those decoding 
skills.  It also allowed students to acquire new vocabulary, who in turn showed increased usage 
and related decoding knowledge.  Students who were engaged in repeat readings and who heard 
teacher explanation of vocabulary terms used those terms with increased frequency, read related 
words more easily, and generalized those terms to other content areas (Penno, Moore, and 
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Wilkinson, 2002).  When this approach was coupled with relevant flashcard instruction, students 
made even greater vocabulary, sight word, and decoding skills gains. (Nist and Joseph, 2008).  
Nist and Joseph (2008) wanted to compare effectiveness and efficiency of different 
instructional methods.  The methods they used were incremental rehearsal, an interspersal word 
procedure, and a traditional drill and practice flashcard method, which are described below.  The 
researchers posed four related research questions, the first of which asked which of the four 
flashcard methods was the most effective for helping students read on next-day retention probes.  
The second question considered which of the four flashcard methods was the most efficient for 
helping students read on next-day retention probes.  The third question considered which of the 
four flashcard methods was the most effective and efficient for helping children maintain the 
words that were learned.  Last, the authors examined which of the four flashcard methods 
resulted in the greatest generalization of targeted words to a different context or subject (Nist, et 
al., 2008). 
For the purposes of this study, instructional effectiveness was measured as the 
“[A]cquisition of level of performance that results from being taught with a certain method,” 
whereas instructional efficiency was measured as, “[L]evel of performance attained per minute 
of total instructional time” (Nist, et al., 2008, p. 295-96).  The dependent variables in this study 
were word recognition retention the day following instruction; maintenance performance over 
time; and generalization performance, while the independent variable was incremental rehearsal; 
interspersal; or traditional drill and practice (Nist, et al., 2008). 
The study used a sample of six first graders who demonstrated basic word reading 
difficulties, especially with reading CVC, CVCV, CVVC, and CVCC words.  These difficulties 
were reported by the students’ general education teachers. The six first graders included four 
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females and two male Caucasian students whose mean age was 86 months.  All of these students 
attended an urban elementary school district in central Ohio with an enrollment of 19,256, and 
where 41.9 percent of students qualified for free or reduced lunch.  None of these students 
received special education services (Nist, et al., 2008). 
A pre-assessment was administered to determine students’ reading levels.  The 
assessment contained 200 randomly selected words from a number of storybooks and from a list 
of high frequency words.  Students then received instruction in the beginning of each week that 
focused on unknown words.  Words that were read accurately on next-day probes were not 
retaught, while words that took the students longer than three seconds to read were retaught 
(Nist, et al., 2008). 
The three main procedures used were the traditional flashcard method, incremental 
rehearsal method, and interspersal method.  The traditional flashcard method presented students 
with new words and modeled their pronunciation and production.  The flash cards were shuffled 
to provide the list of words randomly, and students were asked to read each word in turn.  The 
benefit to this technique was that students received immediate feedback, and that it was the more 
traditional and widely used technique overall (Nist, et al., 2008).   
There were also two interspersal procedures, which presented varying numbers of known 
(K) and unknown (U) words, both of which had specific order combinations for presenting those 
words.  The first interspersal produce distributed three known words and six unknown words in 
the order: K-U-U-U-K-U-U-U-K.  This pattern first presented one known word, which was then 
followed the three unknown words.  Students were asked to read aloud each word as it was 
presented, and the flashcards were shuffled at the end of each presentation (Nist, et al., 2008). 
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The incremental interspersal method presented all six unknown words nine times 
incrementally among nine known words.  The sequence read: U1, K1, U1, K1, K2, U1, K1, K2, 
K3, U1, K1, K2, K3, K4, U1, K1, K2, K3, K4, K5, U1, K1, K2, K3, K4, K5, U1, K1, K2, K3, 
K4, K5, K6, K7, U1, K1, K2, K3, K4, K5, K6, K7, K8, U1, K1, K2, K3, K4, K5, K6, K7, K8, 
K9.  This procedure was repeated until all six unknown words were presented during the daily 
session (Nist, et al., 2008). 
The results of the study showed that incremental rehearsal was the most effective method 
for students as a group, as students were able to retain and generalize more words using this 
method.  This method also resulted in five out of six students reading more words on next-day 
retention probes.   Students also maintained the most words over time when incremental 
rehearsal was employed.  However, the study also showed that traditional drill instruction and 
practice was the most efficient method for improving reading and vocabulary performance.  
Under the traditional drill and practice method, students read more words per minute of 
instructional time than when using the interspersal method or traditional method.  Words learned 
using this method saw moderate percentages of generalization, but not at the levels seen under 
the incremental rehearsal method (Nist, et al., 2008). 
 This study showed that for children to learn to read words automatically and effortlessly, 
words may first need to be taught and practiced in isolation.  Increased amounts of drill and 
practice allowed students to achieve the best results.  Additionally, students were allowed time to 
practice skills during normal instructional activities, which resulted in the skills being maintained 
and refined over time, while also generalized into other curricular areas.  The study also showed 
that when time was a factor, more traditional flashcard drill instruction may be the most effective 
and efficient method.  In contrast, students who needed more foundational skills benefited from 
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incremental rehearsal.  Finally, it was important to take student preference into account when 
choosing an instructional method (Nist, et al., 2008). 
 Remedial flashcard instruction was effective both in isolation and when used within the 
classroom.  The latter approach allowed students to generalize vocabulary skills over time and in 
other content areas.  While incremental rehearsal methods were shown to be the most effective, 
traditional flashcard instruction were also moderately effective, and were most appropriate when 
teachers faced time constraints.  This type of intervention also resulted in increased scores on 
specific reading assessments and informal measures. 
One-on-one tutoring model 
Interventions were typically administered in whole group, small group, or one-on-one 
settings.  The previous studies typically included whole-group and small-group components, and 
because they also included best practices in decoding and literacy instruction, led to greater 
student achievement.  One-on-one interventions also proved effective in raising student 
achievement.  
Pullen, Lane, and Monaghan (2004) asked whether reading interventions are effective 
when performed in a one-on-one setting.  Pre-test and post-test formal and informal assessments 
were administered to one control and one intervention group of students.  The sample included 
49 first grade students from one north central Florida district, with most students qualifying for 
free and/or reduced lunch (Pullen, et al., 2004).   
 Students were randomly assigned to the control or intervention group, which had 24 and 
25 students, respectively.  The pre-test administered was the Jump Start in Reading Assessment 
of Early Literacy Development, which tested students for phonological awareness, sight words, 
and non-word decoding (Pullen, et al., 2004).  The pre-test mean scores were very similar for 
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both the control and intervention groups (Intervention M=41.83; SD 7.1348; Control M=37.250; 
SD=10.601) (Pullen, et al., 2004).   
 Students were tutored for three months from late winter to early spring.  Sessions were 
designed to be delivered 40 times, and lasted approximately 15 minutes each.  The three steps in 
each session were gaining fluency, measuring progress, and reading a new book.  Students first 
read a pre-selected book that they could read with 90% - 98% accuracy, and were provided 
general strategies for decoding.  After running records were taken and progress notes were 
briefly made, students then read new and increasingly difficult leveled books from Reading 
Recovery.  During the first and last steps, students tutors previewed books by performing picture 
reads and vocabulary previews.  The Woodcock Diagnostic Reading Battery was administered as 
the post-test (Pullen, et al., 2004).   
 Students in the intervention groups outperformed the control group on both post-test 
measures and within their average Reading Recovery level.  The intervention group scored an 
average of 6.213 points higher on the Word Attack subtest and 5.211 points higher on the Letter-
Word Identification subtest than did the control group.  They also made an average gain of 11.75 
reading levels as measured by the Reading Recovery program, which equates to going from a 
low kindergarten reading level to a late first grade reading level  (Pullen, et al., 2004).   
One-on-one interventions were a successful format for intervention, according to the 
authors.  Students clearly benefited from short-term and well structured reading interventions 
performed by volunteer tutors.  The authors mention that this intervention model was beneficial 
because tutors could be quickly trained and the intervention could be implemented relatively 
quickly.  Additionally, the setting and format provides valuable one-on-one time for students 
who may not often receive that kind of attention at home” (Pullen, et al., 2004).  The authors add 
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that if these interventions were performed with low achieving students, that the incidence of 
Specific Learning Disability referrals would be reduced from 10% to 3% of the school-age 
population, and that these interventions could circumvent the Matthew Effect.  Additionally, 
repeated reading was an effective method for increasing reading accuracy and automaticity, and 
lead to increased reading rate, word accuracy, word expression, and passage comprehension 
(Pullen, et al., 2004).   
Conclusion 
Based on the research, students who struggle with reading frequently also have limited 
abilities for decoding, phonemic awareness, sight word recognition, and vocabulary 
development.  The earlier that an emergent reader can obtain and develop these skills, the higher 
probability for the development of a successful reader.  When a student is identified as a 
struggling reader or, more importantly, a struggling decoder, early and intensive intervention is 
warranted. 
The current research suggests that  the most appropriate interventions will target 
phonological and phonemic awareness, phonemic decoding, blending, segmenting, vowel 
patterns, letter-sound identification, and sight-word recognition,.  To work on these skills, 
various intervention strategies will be implemented, including word games, hands-on activities, 
and flashcards. 
With respect to the student who is the subject of study, Jermaine has been identified with 
various reading deficiencies.  By utilizing and repeating the exercises identified in the research 
as the most successful intervention strategies, it is anticipated that Jermaine’s ability to decode, 
blend and segment will improve, along with his overall reading fluency, rate, and 
comprehension. 
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In the next chapter, the methodology of research with Jermaine will be described.  
Chapter Three will discuss the setting, sample,and procedures for the data collection, along with 
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CHAPTER III 
PROCEDURES FOR THE STUDY 
 
Introduction 
During this study, an intervention was administered with a student who struggled with 
phonemic awareness and decoding.  The intervention was designed specifically to target those 
identified deficits with the expectation that his ability to decode words would develop and 
improve.  Following the intervention, it was expected that the student would have improved his 
ability to decode letter/sound relationships and read decodable text with greater accuracy.  The 
student was administered the Power Pattern Placement Survey (PPPS) and participated in an 
intervention that included decoding common vowel and consonant patterns, reading related 
decodable texts, and using a traditional flashcard method. The PPPS was also used as the mid-
point assessment and as the post-test/summative assessment. 
Description of the Sample 
This study focused on a single African-American student who attended a charter school 
in a large Midwestern city.  The city has a population of around 600,000, which makes it the 
largest in the state and the 30 most populous city in the United States (U.S. Census Bureau, 
2010).  The local public school system services the city and certified charter schools to operate 
with the school district (Fact Sheet, 2012). 
The student who participated in this project was identified by the pseudonym “Jermaine 
Becker” to maintain his privacy and the confidentiality of the research data.  The information 
about Jermaine was obtained from teacher accounts, a conversation with the parent, and a student 
self-assessment. 
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Jermaine was an eight-year-old African-American child living with his mother in a 
northwest neighborhood in the city.  He had an older brother, two older sisters, and a younger 
brother.  He did not have any physical limitations, nor any known allergies or food sensitivities. 
Jermaine attended a charter school in the city’s northwest region.  He had attended this 
school since he was in Kindergarten (age 5), and was a second grade student in the fall of 2013. 
Jermaine was previously identified as having a specific learning disability (SLD) in 
mathematics, specifically in the area of numbers and operations and measurement and data.  His 
grades in mathematics and reading were only “satisfactory,” while he scored “good” or 
“excellent” in other areas.  He has received services in math since the start of the first grade.   
As of May 2013, Jermaine had been referred for a special education evaluation due to his 
delays in reading.  His reading and math scores on his report cards as well as his district-wide 
assessments noted that he was reading below grade level.  Jermaine struggled with decoding and 
sight-word reading, and had been reported to have trouble decoding common vowel and 
consonant patterns as well as common sight words.  He specifically had difficulty with phonemic 
awareness and decoding, which further complicated his sight word reading.  These deficits in 
turn affected his ability to comprehend text, but this was of secondary concern, given the basic 
deficiency in his decoding skills.  Otherwise, Jermaine received marks of ‘excellent’ in the areas 
of art and physical education, and had shown particular strength and interest in these areas. 
Jermaine was not reported to have any negative socio-emotional characteristics, and was 
regarded as a very well behaved student.  He was observed to be quiet during both whole group 
and small group instruction, but at other times exhibited differing behaviors which ranged from 
quietly reading, to shyness around peers, both of which differed from his general exuberance on 
the playground.  He responded well to transitions both to and from the classroom. 
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Jermaine  mentioned on his interest survey that he likes the Cartoon Network and 
particularly the show “The Amazing World of Gumball.”  He also stated that he likes Spiderman 
books, as well as the fictional superheroes Captain America, Thor, Hulk, Superman, and Batman 
and Robin.  His favorite sport is basketball and he is interested in playing basketball in school 
and professionally. 
It was anticipated that, with appropriately designed interventions and support services, 
Jermaine would be able to improve in the areas of phonological and phonemic awareness, and 
decoding common vowel and consonant patterns. 
Description of the Procedures and Data Collection 
This study occurred at the charter school during normal summer school hours.  The 
student was removed from the regular classroom for one hour, four times per week over a period 
of three weeks, with the exception of the week including July 4th, where the student was only 
available for instruction three times. 
The case study began with a pre-project assessment of the student’s reading abilities.  
First, the student’s academic record and standardized test results were reviewed and assessed.  
Next, this researcher met with the student and performed an individualized pre-project 
assessment, which included the student’s completion of a personal interest inventory and the 
completion of the Power Pattern Placement Survey (PPSS).  Based on an analysis of this 
information, a student-specific reading intervention was developed to target the student’s 
strengths and deficiencies. The PPPS was also administered at the midpoint of the intervention to 
provide progress data.  The student’s mother was also interviewed for additional relevant 
information about the student’s abilities and past reading aptitudes. 
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Following the pre-project assessment, this researcher engaged in multi-week interactive 
sessions with the student.  The pre-test, intervention, midpoint test, and post-test were 
administered over a period of 10 days during summer 2013, and were performed concurrent to 
summer academy instruction.  Intervention sessions had core and secondary components.  Core 
components included blending mats, consonant sorts, decodable readers from Reading A-Z 
(Learning A-Z, 2014), related readers targeting specific vowel or consonant patterns, and 
flashcard practice.  Secondary components included and read alouds and additional flashcard 
practice, and were performed at the end of the intervention allowing time. 
This researcher selected the PPPS to serve as a diagnostic assessment of the student’s 
decoding aptitude.  The PPPS was utilized based on Cheyney and Cohen’s (1999) vowel/syllable 
progression, which assessed the student’s skills with phonemic awareness, phonemic decoding, 
blending, segmentation, and vowel pattern identification and production.  The test evaluates 
nonsense word fluency (NWF) and is designed to identify deficiencies in student knowledge of 
vowel/consonant patterns.  There are seven levels of words, which in order of increasing 
difficulty are closed short vowel patterns, silent vowel patterns, vowel digraph patterns, vowel 
plus r patterns, vowel diphthong patterns, open long vowel patterns, and consonant plus -le 
patterns.  Students are directed to read the nonsense words from each level.  They progress to the 
next level of the assessment if they correctly decode greater than 90% of the vowel patterns.  If 
the student does not score greater than 90% on a specific level, the test administration is 
concluded and the results are recorded. 
Each session began with a preview of the target vowel and/or consonant sound(s), which 
varied depending on the focus sounds, but included the use of a blending mat, an eight-sided die 
containing vowel sounds or consonant blends, or consonant sorts.  The focus sound(s) were 
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previewed and their correct pronunciation was modeled through echo and choral reading.  Each 
target sound was stated twice, then blended if the target sound contained more than one 
phoneme.   The student repeated the correct pronunciation while the teacher pointed to the 
individual phoneme(s).  The student then independently manipulated the individual phoneme 
card(s) or object(s) while producing the sound(s) correctly.  The phonemic awareness activity 
was followed by traditional flashcard instruction, with the student completing a pre-assessment 
and a thorough preview of the target words. 
The student’s initial responses to the flashcards were marked as correct or incorrect 
before they were practiced.  After this initial daily assessment, each set of flashcards was 
practiced until the student could correctly state all of the words.  This involved the teacher 
stating the word and the student repeating it.  If the student had difficulty with the words, each of 
the target phonemes was segmented by the instructor, after which the student blended the sounds 
back together, and then repeated the process independently. The flashcard sets contained 
between four and eight words for each target vowel or consonant pattern, which depended on the 
number of focus sounds for that day.  Words were pulled from the reading selection, included 
based on common frequency of usage (Dolch sight words), or compiled to match the target 
vowel/consonant sound.  Those flashcards were then shuffled and used as the daily post-
assessment.   
Between the flashcard preview and the post-assessment, the student read a decodable 
book containing words with the targeted vowel patterns or consonant blends.  The teacher first 
read the entire decodable text to the student, and tracked text with his index finger during the 
reading.  This was followed by the student reading the selection, during which he was also asked 
to track the text.  If the student made mistakes during the reading, they were immediately 
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corrected by the instructor, and the student was asked to read the word once, and then the entire 
sentence again.  If the student struggled with a specific section of text, the instructor would 
engage the student through echo reading.  After the student had successfully read the selection, 
he was asked to return to the text and isolate words with the target vowel and/or consonant 
patterns, and then to phonemically segment those words.   
Leveled literature books that also targeted the focus sound were read after the decodable 
book.  The same procedures were followed when reading the leveled books.  On one occasion 
the book had to be echo read with the student given the difficulty of the text.   
After the student had read both reading selections, he completed the post-assessment.  
The shuffled flashcards were presented to the student, who was asked to read each of the words.  
Responses were marked as correct or incorrect.  The post-assessment was administered at the 
end of the formal intervention session, and the results were recorded for comparison with the 
pre-assessment.  These procedures were implemented during all ten days of the intervention.  At 
the conclusion of the session, the PPPS was administered as the summative assessment, and 




This chapter discussed the methodology and processes utilized in the case study 
involving Jermaine, an eight year old student in a large Midwestern city who had difficulty with 
phonemic awareness and decoding.  First, this chapter detailed the environment, the culture, and 
the participant in the data sample.  Next, this chapter outlined the procedures used to collect and 
analyze data.  Finally, this chapter discussed the specific activities used during the interventions.    
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The reading intervention with Jermaine specifically targeted his weaknesses with the goal 
of improving overall phonemic and decoding skills.  The interventions were designed to work 
multiple reading and decoding strategies into each session.  Blending mats, consonant sorts, 
decodable readers from Reading A-Z (Learning A-Z, 2014), related readers targeting specific 
vowel or consonant patterns, and flashcards were core components of the intervention.  Read 
alouds and additional flashcard practice were used to supplement and reinforce these core 
components. 
At the onset, it was anticipated that these reading interventions would improve decoding, 
sight word recognition, letter sound awareness, blending, speed, and comprehension.  Chapter 
Four will detail the results of the post-intervention assessment of Jermaine.  Both pre and post-
test assessments using flashcards will be discussed along with Jermaine’s results on the PPPS 
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CHAPTER IV - RESULTS 
This chapter details Jermaine’s performance on daily flashcard previews and reviews, as 
well as the baseline, mid-point, and summative Power Pattern Placement Survey (PPPS) 
assessments.  The results are laid out in sequential order, and demonstrate the student’s 
progression as a result of the intervention.  Tables are used as visual aides, and detail the 
student’s strengths and weaknesses on both the formal and daily assessments.  All of the targeted 
vowel patterns and consonant blends are included within respective tables.  Other tables include 
correct and incorrect responses on daily flashcard previews and reviews.  The chapter ends with 
a summary of the student’s performance on all measures.   
Analysis 
While Jermaine received average grades in reading and writing, based on his academic 
reports, his reading ability was not at grade level.  He required additional support to maintain 
grade-level decoding and comprehension.  The data gathered included his performance on the 
Power Pattern Placement Survey, which was administered as a pre-test, mid-point test, and post-
test.  The results of these tests were analyzed by vowel and consonant pattern to determine the 
student’s strengths and weaknesses, and to design an effective intervention.  Additionally, 
weekly target word lists were created and used as the basis for the intervention.  Accuracy on 
flashcard previews and reviews were administered and tracked daily to provide ongoing progress 
monitoring. 
The pre-test of the Power Pattern Placement survey demonstrated that Jermaine had 
acquired and developed certain reading skills, but need additional work with decoding.  He 
demonstrated relative strengths in short vowel sounds, specifically in CVC words containing /a/ 
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or /o/.  Even so, he was not able to pronounce numerous initial or final consonant blends, except 
for /th/ and /pl/.  
Additionally, long or unknown words such as ‘thruck’ or ‘shlump’ led to the student 
guessing or to complete silence.  Jermaine answering correctly on 5 out of 20 words (25%), 7 out 
of 20 short vowel patterns (35%), and 6 out of 25 consonant patterns (24%) in the pre-test, which 
indicated that he had room for improvement across various decoding skills.  Overall, his 
performance on the pre-test provided a roadmap for the nature and the scope of the reading 
intervention. 





Word  Error 
Patterns 
Correct 









NR 2 4 50.00% 
 nt (final) yent w(ah)t 0 1 0.00% 
 ng (final) ching crumb 0 1 0.00% 
 nd (final) trand train 0 1 0.00% 
 sh (final) lash -- 1 1 
100.00
% 




train 0 2 0.00% 
 st (final) thest there 0 1 0.00% 
 mp (final) shlump NR 0 1 0.00% 






crumb 0 2 0.00% 
 th (initial) thop, thest 
top; 
there 1 2 50.00% 
 tr (initial) trand train 1 1 
100.00
% 
 sp (initial) spess sip 0 1 0.00% 
 pl (initial) plunk plank 1 1 
100.00
% 
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 wh (initial) whunk wiggle 0 1 0.00% 




NR 0 2 0.00% 
 spl (initial) splink NR 0 1 0.00% 


































NR; NR 0 6 0.00% 
 
The data collected from the initial assessment revealed that the student struggled with 
both short vowel sounds and various two and three letter consonant blends.  The student 
correctly read less than 60% of nonsense words that contained the short vowel sounds /e/; /i/; and 
/u/, and correctly read 0% of the words that contained the blends -nt, -ng, -nd, -ck, -st, -mp, -ll, -
ch, ch-, sp-, wh-, thr-, spl- and shl-. The student was able to correctly state two out of five vowel 
sounds and five out of eighteen consonant blends.  Overall accuracy on all short vowel sounds 
was 7 out of 20 (35%), and on consonant blends was 6 out of 25 (24%).  
Based on Jermaine’s performance on the Power Pattern Placement Survey, an intervention was 
developed and administered with the goal of improving the student’s decoding abilities.  The 
first four sessions of the intervention focused explicitly on the short vowel sounds /e/, /i/, /o/, and 
/u/.  Targeted words for the first four days are included below.    
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Table 2 - Flashcard Word Check 7/2 - 7/9 
July 2     3    8     9     
 P  R   P  R   P  R   P  R  
Word C I C I 
 
Word C I C  Word C I C I Word C I C I 
get x  x  hip x  x  on x  x  mutt  x x  
pet x  x  fit x  x  mop x  x  hug x  x  
ten x  x  sit x  x  not x  x  rug x  x  
net x  x  tin x  x  tot  x x  bug x  x  
men x  x  dig x  x  pot x  x  jug  x x  
set  x x  pin x  x  Mom x  x  cup x  x  
pen x  x  did x  x  dot  x x  just  x  x 
cent  x x  it x  x  hot x  x  hug x  x  
penny  x  x hit x  x  hop x  x  cub x  x  
     bit x  x  top x  x  jump  x x  
     pit  x x       
Luck
y  x  x 
     bin x  x       
budd
y  x x  
     fin x  x            
     din x  x            
 6 3 8 1  13 1 14 0  8 2 10 0  6 6 10 2 
   * P - Preview     R - Review    C - Correct    I - Incorrect 
Decoding ability increased on each of the four days of targeted practice.  The student 
demonstrated decoding knowledge during the preview of the short /e/, /i/, and /o/ sounds, 
correctly reading 6 out of 9, 13 out of 14, and 8 out of 10 of the targeted words, respectively.  
The fifth session focused on the target consonant blends /nk/, /nt/, /ng/, /nd/, after which the 
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Word  Error 
Patterns 
Correct 
# of  
Chance
s % Correct 
Csnt 




splink;  4 4 100.00% 
 nt (final) yent  1 1 100.00% 
 ng (final) ching  1 1 100.00% 
 nd (final) trand train 0 1 0.00% 
 sh (final) lash -- 1 1 100.00% 




truck 1 2 50.00% 
 st (final) thest there 0 1 0.00% 
 mp (final) shlump NR 0 1 0.00% 








cuh-ing 0 2 0.00% 
 th (initial) thop, thest 
top; 
there 0 2 0.00% 
 sp (initial) spess sep 0 1 0.00% 
 tr (initial) trand -- 1 1 100.00% 
 pl (initial) plunk  1 1 100.00% 
 wh (initial) whunk woo-ink 0 1 0.00% 




NR 0 2 0.00% 
 spl (initial) splink skunk 0 1 0.00% 
 shl (initial) shlump NR 0 1 0.00% 
Vowels short a 
ank,nax, 
fad,lash, 
trand train 4 5 80.00% 
 short e 
yent, 
spess, 
thest  3 3 100.00% 
 short i 
ib, ching, 
splink skunk 2 3 66.67% 
 short o op; thop;  3 3 100.00% 
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wocks 






thrull NR; NR 4 6 66.67% 
 
When compared to the baseline data, the student made progress on the mid-point 
assessment.  Accuracy with nonsense words containing short vowels improved across the board:  
Short /a/ increased from 60% to 80%, short /e/ increased from 33.3% to 100%; short /i/ increased 
from 33.3% to 66.6%; short /o/ increased from 66.6% to 100%, and short /u/ increased from 0% 
to 66.6%.  Overall accuracy on short vowel sounds increased from 7 out of 20 (35%) on the 
baseline assessment to 16 out of 20 (80%) on the mid-point assessment. 
 MidPoint Progress: Short Vowel Sounds 
Targeted 
vowel sound 
Baseline % Mid-Point % Overall % 
Change 
Increase in NSF (# of 
words read correctly) 
/a/ 60.0 80.0 +20.0 +1 
/e/ 33.3 100 +66.6 +2 
/i/ 33.3 66.6 +33.3 +1 
/o/ 66.6 100 +33.3 +1 
/u/ 0 66.6 +66.6 +4 
   Total +9 




Baseline % Mid-Point % Overall % 
Change 
Increase in NSF (# of 
words read correctly) 
-nk 50 100 50 +2 
-nt 0 100 100 +1 
-ng 0 100 100 +1 
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-ck 0 50 50 +1 
-st 0 0 0 0 
-sh 100 100 0 0 
pl- 100 100 0 0 
th- 50 50 0 0 
-nd 0 0 0 0 
tr- 0 0 0 0 
-mp 0 0 0 0 
-ll 0 0 0 0 
-ch- 0 0 0 0 
sp- 0 0 0 0 
wh- 0 0 0 0 
thr- 0 0 0 0 
spl- 0 0 0 0 
shl- 0 0 0 0 
   Total +5 
 
The data also demonstrated that the student made decoding gains when reading nonsense 
words that contained targeted consonant blends, though progress was more limited when 
compared to the increases in vowel sound decoding.  The student continued to need instruction 
on words that contained the consonant blends -nd, -st, -mp, -ll, -th, -sp, -wh, spl-, thr-, and -ch- .  
He correctly stated words or word parts that contained the -nk, -nt, -ng, -sh, tr-, and pl- consonant 
blends.  The table below breaks down the student’s progress with these consonant blends.  Due 
to the student’s progress on the midpoint administration, the subsequent intervention sessions 
focused on new consonant blends, which included  th-, -ch-, -mp, sp-, -ck, -st, wh-, -nd, thr-, spl-, 
and shl-.   
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Table 4 - Flashcard Word Check 7/10 - 7/15 
July 10 P  R  11 P  R  15 P  R  
 Word C I C I Word C I C I Word C I C I 
 bank  x x  thud  x x  back x  x  
 hank  x x  thin  x x  hack x  x  
 mink  x  x bath x  x  deck x  x  
 sink  x  x math x  x  neck x  x  
 cent  x  x etch  x  x dust  x x  
 dent  x x  inch  x x  gust  x x  
 hunt  x x  chip  x x  last x  x  
 punt  x  x chin  x x  mast  x x  
 bang x  x  camp  x x  when  x x  
 gang   x  lamp  x x  whim  x  x 
 hang x x x  pump  x  x whip x  x  
 rang  x x  sump  x  x why x  x  
 hand x  x  gasp  x x  hand x  x  
 band  x x  rasp  x x  band x  x  
 lend  x  x spot x  x  lend x  x  
 bend  x x  sped x  x  bend x  x  
  3 13 11 5  4 12 13 3  11 5 15 1 
   * P - Preview     R - Review    C - Correct    I - Incorrect 
 
Jermaine struggled with the flashcard previews on the first and second day of working 
with consonant blends, receiving a score of 3 out of 16 and a 4 out of 16, respectively.  Progress 
on the flashcard review was evident, however, given the comparative scores of 11 out of 16 and 
13 out of 16 correct on the first two days, respectively.  The student performed well on both the 
flashcard preview and review on the third day of consonant blends, receiving scores on the 
preview and review of 11 out of 16 and 15 out of 16, respectively. 
During the final two sessions of the intervention we reviewed blends with which the 
student struggled, with focus blends included based on the student’s performance on the pretest 
and posttest flashcard words.  At the end of the last session the student participated in the final 
PPPS administration. 
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Table 5 - Flashcard Word Check 7/16 - 7/18 
July 16 P  R  17 P  R  18 P  R  
 Word C I C I  Word C I C I Word C I C I 
 throb  x x  get x  x  hand x  x  
 three  x x  ten x  x  band x  x  
 threw  x  x set x  x  lend  x x  
 throw  x x  cent x  x  thud  x x  
 splat  x  x hip x  x  thin x  x  
 split  x x  fit x  x  bath x  x  
 shlep  x  x tin x  x  camp x  x  
 shlub  x  x did x  x  lamp x  x  
      mop x  x  pump x  x  
      not x  x  dust x  x  
      Mom x  x  gust x  x  
      hop x  x  mast  x x  
      rug x  x  when  x  x 
      cup x  x  whip x  x  
      jump x  x  why x  x  
      mutt x  x       
  0 8 4 4  16 0 16 0  12 4 15 1 
 
The final week of flashcard assessments provided instruction and assessment on three 
difficult three-letter consonant blends, as well as a review of previous target words with which 
the student struggled.  Words that contained three letter consonant blends proved challenging.  
The student scored 0 out of 8 correct on the preview and only 4 out of 8 correct on the review, 
which suggested a lack of mastery and the need for further instruction and practice.  The words 
on the final two days of the intervention were chosen due to the need for a review of targeted 
vowel and consonant patterns.  The student received scores of 16 out of 16 on both the preview 
and review on the second to last day, and scores of 12 out of 16 correct and 15 out of 16 correct 
on the preview and review, respectively, on the last day. 
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Table 6: Post-Test PPPS 
Level 1 Target Pattern  Nonsense Word  Error 
Patterns 
Correct 




Csnt Blends nk (final) 
ank,plunk,whunk, 
splink;  4 4 100.00% 
 nt (final) yent  1 1 100.00% 
 ng (final) ching  1 1 100.00% 
 nd (final) trand train 0 1 0.00% 
 sh (final) lash  1 1 100.00% 
 ck (final) wocks, thruck  2 2 100.00% 
 st (final) thest  1 1 100.00% 
 mp (final) shlump NR 0 1 0.00% 
 ll (final) thrull NR 0 1 0.00% 
 
ch 
(final)/(initial) unch,ching  2 2 100.00% 
 th (initial) thop, thest top 1 2 50.00% 
 tr (initial) trand train 0 1 0.00% 
 sp (initial) spess  1 1 100.00% 
 pl (initial) plunk  1 1 100.00% 
 wh (initial) whunk wuh-unk 0 1 0.00% 
 thr (initial) thruck, thrull truck; NR 0 2 0.00% 
 spl (initial) splink  1 1 100.00% 
 shl (initial) shlump NR 0 1 0.00% 
Vowel short a 
ank,nax,fad,lash, 
trand train 4 5 80.00% 
 short e yent, spess, thest  3 3 100.00% 
 short i ib, ching, splink  3 3 100.00% 
 short o op; thop; wocks  3 3 100.00% 
 short u 
unch, plunk, 
whunk, thruck, 
shlump, thrull NR; NR 4 6 66.66% 
 
When compared to the midpoint data, the student continued to make progress on the post 
assessment.  Accuracy with nonsense words containing short vowels remained mostly 
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unchanged, except for a one word increase decoding words that contained short /i/. The vowel 
pattern scores across the midpoint and post assessment were stable:  Short /a/, /e/, /o/, and /u/ 
showed no change.   Short /a/ increased from 60% to 80%, short /e/ increased from 33.3% to 
100%; short /i/ increased from 33.3% to 66.6%; short /o/ increased from 66.6% to 100%, and 
short /u/ increased from 0% to 66.6%.  Overall accuracy on short vowel sounds improved, 
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 Post-Test Progress: Short Vowel Sounds 
Targeted 
vowel sound 
Mid-Point % Post-Test % Overall % 
Change 
Increase in NSF 
(# of words read 
correctly) 
/a/ 80.0 80.0 +/- 0 +/- 0 
/e/ 100 100 +/- 0 +/- 0 
/i/ 66.6 100 +33.3 +1 
/o/ 100 100 +/- 0 +/- 0 
/u/ 66.6 66.6 +/- 0 +/- 0 
   Total +1 (+10)* 
    * (_#_) = overall change since baseline 
The student correctly read one additional word containing a targeted short vowel pattern, 
but overall accuracy since the baseline assessment increased by ten words.  Overall the student 
correctly read 17 out of 20 (85%) short vowel patterns, compared to 7 out of 20 (35%) on the 
pre-test.   
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Post-Test Progress: Consonant Blends 
Targeted vowel 
sound 
Mid-Point % Post-Test % Overall % 
Change 
Increase in NSF (# 
of words read 
correctly) 
-ck 50 100 50 +1 
-ch- 0 100 100 +1 
sp- 0 100 100 +1 
spl- 0 100 100 +1 
-st 0 100 100 +1 
-nk 100 100 0 0 
-nt 100 100 0 0 
-ng 100 100 0 0 
-sh 100 100 0 0 
pl- 100 100 0 0 
th- 50 50 0 0 
-nd 0 0 0 0 
tr- 0 0 0 0 
-mp 0 0 0 0 
-ll 0 0 0 0 
wh- 0 0 0 0 
thr- 0 0 0 0 
shl- 0 0 0 0 
   Total +5 (+10)* 
* (_#_) = overall change since baseline 
The student also made gains when decoding consonant blends as compared to the 
baseline and midpoint assessments, and showed increased recognition of the blends -ck, -ch-, sp-
, spl-, and -st.  Midpoint progress on the blends -nk, -nt, and -ng was duplicated on the post-test.  
The consonant blends -nd, tr-, -mp, -ll, wh-, thr-, shl were not read correctly on the baseline, 
midpoint, or post-test.  Overall 10 additional consonant blends were learned over the course of 
the intervention. 
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Table 7 - Overall PPPS Patterns/Words Correct 













Number % Number % Number % Number % Number % Number % 
5 25 7 35 8 40 15 75 12 60 17 85 
 
Conclusion 
 This chapter discussed the results of the reading interventions with Jermaine, an eight 
year old student who struggled with decoding and comprehension.   This researcher worked 
closely with Jermaine to complete sessions utilizing blending mats, consonant sorts, decodable 
readers, related readers targeting specific vowel or consonant patterns, and flashcards.  This case 
study was very data intensive, but the data were essential in developing a baseline for Jermaine 
and tracking a change in his reading skills.  By utilizing consistent reading instruction 
methodology, Jermaine was able to successfully navigate through the sessions and was able to 
demonstrate a marked improvement in core reading skills. 
 Table 7 provides the best synthesis of the student’s growth in decoding skills.  The table 
shows that the student made a 7-point gain in the number of nonsense words that were decoded 
correctly, and a 10-point gain in the number of vowel patterns that were decoded correctly.  
When combined with the 10-point gain in decoding consonant patterns, the student made 
progress.  The daily flashcard preview and review always provided positive gains in word 
decoding and recognition, although only minimally progress was made by the student on one of 
the eleven days. 
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 The final chapter, Chapter Five, will dissect the test scores and will suggest possible 
reasons for these results.  Chapter Five will also analyze the implications of the results of this 










As outlined in more detail in Chapter II, emergent readers possess comprehension skills 
that are greater than their ability to decode words.  It has been demonstrated that students who 
have material read to them demonstrate comprehension of vocabulary and meaning even when 
they are unable to understand the text on their own.  As such, the ability to decode words is 
essential to improved reading fluency, speed, and comprehension, and higher level reading skills 
develop when students are able to automatically appropriate new vocabulary.  To develop 
effective decoding skills, emergent readers need to develop phonemic awareness, which includes 
the abilities to orally rhyme, blend, and segment words and parts of words.  The development of 
these skills is succeeded by phonics instruction, which enables students to perform these skills 
visually both within a text and in isolation. For emergent and struggling readers, interventions 
should include explicit instruction in phonemic awareness and phonics, and center on decoding 
skills. 
This study began with a pre-project assessment of the student’s reading abilities.  First, 
the student’s academic record and standardized test results were reviewed.  While Jermaine had 
received good grades in reading and writing, he struggled with both decoding and 
comprehension.  Based on his academic reports, he was reading below grade level, and needed 
additional support to maintain grade-level decoding skills.  Next, the student completed an 
individualized pre-project assessment, which included a personal interest inventory and the 
Power Pattern Placement Survey (PPPS).  The PPPS was utilized based on Cheyney and Cohen’s 
(1999) vowel/syllable progression, which assessed the student’s skills with phonemic awareness, 
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phonemic decoding, blending, segmentation, vowel patterns, letter-sound identification, and 
sight-word recognition. 
Following the pre-project assessment, this student participated in multi-week interactive 
reading sessions.  Various intervention strategies were utilized, which included blending mats, 
decodable readers, read alouds, and flash card previews and reviews.  At various points during 
the intervention, the student was assessed based on his ability to recognize and decode nonsense 
words, with the goal of ascertaining the true effectiveness of the decoding intervention. 
Relation to Existing Research 
The current case study evaluated the effectiveness of explicit instruction to address a 
decoding deficiency of a first grade student with a reading disability.  The student struggled to 
read literature at and below his grade level, and also had difficulty with basic sight word 
recognition.  The researcher decided to focus on decoding as the basis for reading instruction, 
rather than use sight words as the starting point for the intervention.  This decision was based on 
previous research that showed that students with weak sight word reading skills also struggled to 
read nonwords (Aaron, et al., 1999).  Additionally, previous research has shown sight word 
reading to be built on the foundation of decoding (Uhry & Shepherd, 1997).  As such, the study 
utilized explicit instruction to teach targeted vowel and consonant patterns, and its effectiveness 
was measured through a nonsense word fluency assessment that was administered multiple 
times.   
Previous research served multiple functions, including determining the factors that affect 
decoding ability and progression, the effectiveness of decoding interventions, and specific 
methods to target has compared the effectiveness of phonemic and phonics based interventions 
within classrooms utilizing a whole language method and those using code-based instruction, 
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and considered whether or not decoding interventions could mitigate the Matthew Effect, in 
which poor readers fall behind and never catch up to their peers (Aarnoutse, 2001; Ryder et al, 
2008).  Those studies found that variations in classroom structure and focus had a slight effect on 
student performance, but that students consistently benefited from explicit and targeted 
instruction in phonemic awareness and phonics.   Additional research provided evidence of 
strong links between decoding and various cognitive and linguistic processes, such as phonemic 
awareness; working memory; rapid automatized naming; and the production of multisyllable 
words (Strattman and Hodson, 2005).  Another issue that has been investigated is how best to 
determine student growth in decoding skills.  Researchers have settled on nonsense word fluency 
since it eliminates the chance for students to use previous knowledge of sight words (Cummings, 
Dewey, Latimer, & Good, 2011).  These studies and findings covered how children learn to 
decode, and how to determine decoding growth, whereas other studies detailed effective methods 
to improve students’ decoding ability.   
Research has also focused on how to teach students targeted and relevant decoding skills.  
Pullen et. al (2005) detailed intervention sessions that included a brief introduction to a leveled 
book, practice decoding with manipulative letters, and finally a choral re-reading of the book.  
The practice with manipulative letters specifically included, “[T]arget word practice, phoneme 
segmentation, phoneme blending, the encoding and decoding of words, manipulations of the first 
phoneme, and later manipulations including the final and medial sounds” (Pullen, et al., 2005, p. 
68).  Additional research explored whether students could read words in both isolation and in 
context after participating in a reading intervention which included elements of teacher led 
shared choral read, a list of 150 related training words, and a set of three specific focus vowel 
patterns that were taught through explicit instruction and the use of word sorts.    Other research 
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has shown that when flashcards are used appropriately, they can serve varied and complementary 
functions for groups of students (Nist and Joseph, 2008).  The method of incremental rehearsal 
was found to enhance generalization and support retaining greater numbers of words, while 
traditional drill and practice was found to increase foundational skills.   
In all of these studies, the interventions that were selected were based on strong literacy 
instruction that combined explicit teaching with exposure to literature, phonemic awareness 
activities, and explicit instruction in phonics.  Given their success, the current study includes 
elements of all three of these studies, but does not exactly replicate any of them.  This research 
project focused on specific and repeated phonemic awareness drills, traditional flashcard 
practice, targeted vowel and consonant patterns, and primary and secondary literature containing 
words similar to those targeted patterns.  These core elements engaged the student in an 
appropriate and effective intervention, and one that was based on current educational standards. 
Connection to Common Core State Standards 
 The Common Core State Standards (CCSS) are a state-led initiative to promote student 
achievement through clear and concise curricular standards and benchmarks (cite).  The current 
research project focused on improving the foundational reading skills of a student who was 
identified as a struggling reader.  The project focused on the oral production of targeted 
phonemes, which relates to the CCSS in the areas of first grade phonological awareness and first 
grade phonics and word recognition.   
The CCSS have three main reading standard areas, which include Literature, 
Informational Text, and Foundational Skills.  Any connections to Literature and Informational 
skills in the current study would be limited to the reading selections that were delivered as part of 
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the intervention, but those materials were secondary to the foundational skill elements of the 
decoding intervention.   
The relevant standards are found under the areas of Foundational skills.  R.F.  Standard 
R.F.2 a-d states that students will “Demonstrate understanding of spoken words, syllables, and 
sounds (phonemes), (a) distinguish long from short vowel sounds in spoken single-syllable 
words, (b) orally produce single-syllable words by blending sounds (phonemes), including 
consonant blends, (c) isolate and pronounce initial; medial vowel; and final sounds (phonemes) 
in spoken single-syllable words, and (d) segment spoken single-syllable words into their 
complete sequence of individual sounds (phonemes).”  This study used blending mats, read 
alouds, and choral reading to meet this standard. 
  Standard R.F.3 a - b states that students will be able to “Know and apply grade-level 
phonics and word analysis skills in decoding words through (a) know[ing] the spelling-sound 
correspondences for common consonant digraphs and (b) decod[ing] regularly spelled one-
syllable words.”  This study used flashcard previews and reviews, read alouds, and explicit 
instruction to meet this standard. 
Explanation of Results 
At the conclusion of the project, this researcher analyzed the results of the reading 
interventions, with particular emphasis on the student’s ability to identify and decode words.  
The results demonstrated that, with specifically tailored reading interventions, the student was 
able to improve his ability to decode, blend, segment, and correctly produce letter-sounds.  He 
was also able to read related words with more confidence and ease after the vowel patterns had 
been introduced and previewed. 
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The results demonstrated that Jermaine made progress within a few short weeks.  When 
administered the daily flashcard reviews, the student always scored higher on word recognition 
of targeted words than he had scored on the preview.  Relevant vowel and consonant patterns 
were learned and generalized, which allowed him to correctly decode greater numbers of vowel 
and consonant patterns, and read more words correctly on both the mid-point and summative 
nonsense word fluency (NWF) tests.  Measured from the baseline to the post-assessment, the 
student was able to read an additional 10 vowel and consonant patterns correctly, which also 
included 7 nonsense words that were also read correctly.  While there were many successful 
results, others made it clear that the student still confronted challenges. 
The length of the vowel and consonant pattern coupled with the length of the regular 
words or nonsense words containing said patterns determined whether or not the student read the 
pattern correctly.  By the end of the intervention, nonsense words containing short vowel patterns 
were read with an overall accuracy of 85%.  Nonsense words accounting for the 15% of mistakes 
were six letters long and contained consonant blends that were three letters long.  Additional 
mistakes were made when reading nonsense fluency words, 15% of which were due to the 
aforementioned difficult consonant blend patterns, and an additional 15% of which were due to 
the student substituting closely related sight words for the nonsense words (e.g. ‘train’ for 
‘trand’). The final 10% of errors resulted from the student over-segmenting nonsense words, e.g. 
‘wock-suh’ for ‘wocks.’ 
Strengths and Limitations 
 Certain basic deductions can be drawn from this case study.  The first is that explicit 
instruction was an effective method for teaching decoding skills to a student who required 
remedial instruction.  Progress was made on both daily and summative measures, and 
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demonstrated that the student was learning and retaining targeted vowel and consonant patterns.  
While mistakes were still made on certain letter patterns, many of them were made because the 
nonsense words approximated common sight words, which the student substituted when reading 
the nonsense words. 
 The second is that coupling relevant literature to targeted vowel and consonant patterns 
provided additional letter pattern reinforcement and aided overall student engagement.  Jermaine 
enjoyed the daily reading activity, and although decoding during reading was not formally 
measured, he became a better reader during the course of the intervention.  Having the 
opportunity to read the stories motivated Jermaine, and helped to keep him focused on the 
targeted vowel and consonant patterns. 
 The third is that nonsense word fluency tests were an effective and efficient measures of 
the student’s decoding ability.  Decoding strengths and limitations were identified early, and 
allowed for an effective intervention to be individually crafted for the student.  Progress was easy 
to monitor and the format of the test eliminated any sight word knowledge that could have 
skewed the formal test results. 
This study also has clear limitations.  While it was based on peer-reviewed research and 
well-established research methodology, the small size of the sample does not allow for broad 
extrapolation of this study’s results.  Furthermore, absent a control group, the conclusions drawn 
from this study are not subject to more rigorous statistical validation.  Additionally, it is difficult 
to measure the amount of decoding progress that the student retained, as there was no follow-up 
visit or assessment conducted after the intervention period was over. 
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Recommendations 
There are recommendations both for Jermaine specifically and for future studies more 
generally.  For Jermaine, continued literacy intervention is recommended to ensure he continues 
to improve as a reader.  Future reading interventions may wish to incorporate Jermaine’s interest 
in Spiderman and other superheroes, and basketball as an effective strategy to engage his 
interest.  Additional vowel patterns should eventually be incorporated, to reflect Jermaine’s 
growth as a reader.   
Based on the relevant literature, future decoding interventions ought to make use of both 
decoding and encoding elements.  The current study did not offer the student the chance to 
demonstrate mastery through encoding, which would likely have increased its effectiveness.  
Other elements of the intervention were effective and ought to be included in future 
interventions.  Those elements include read-alouds, flashcard usage,  
 The current study offers an effective decoding intervention format for struggling readers, 
but it is difficult to validate the results given the small control group.  In order to measure the 
true effectiveness of this intervention, the study would need to be replicated on a larger scale, 
and include more students.  This would also allow for more rigorous statistical analysis of the 
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Glossary of Relevant Terminology 
 
The following glossary is based on the glossary of terms related to reading and reading 
instruction that was developed by the Reading Coherence Initiative (RCI) at the Southwest 
Educational Development Laboratory, Austin, TX  
[http://www.sedl.org/reading/framework/glossary.html] 
 
Affix — An attachment to the end or beginning of base or root word. A generic term that 
describes prefixes and suffixes. 
 
Age equivalent scores — In a norm-referenced assessment, individual student's scores are 
reported relative to those of the norming population. This can be done in a variety of ways, but 
one way is to report the average age of people who received the same score as the individual 
child. Thus, an individual child's score is described as being the same as students that are 
younger, the same age, or older than that student (e.g. a 9 year old student my receive the same 
score that an average 13 year old student does, suggesting that this student is quite advanced). 
See also grade equivalent scores. 
 
Alliteration — The repetition of initial phoneme either across syllables or across words. For 
example, "Happy hippos hop on Harry." See onset 
 
Allomorph — An alternative manifestation of a morpheme (a set of meaningful linguistic units). 
Allomorphs vary in shape or pronunciation according to their conditions of use, but not as to 
meaning. In English, the negative prefix in has several allomorphs, such as INcapable, ILlogical, 
IMprobable, IRreverent. 
 
Allophone — A phonetic variant of a phoneme in a particular language. For example, [p] and 
[pH] are allophones of the phoneme /p/; [t] and tH] are allophones of the phoneme /t/. 
 
Alphabetic principle — Understanding that spoken words are decomposed into phonemes, and 
that the letters in written words represent the phonemes in spoken words when spoken words are 
represented in text. 
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Assessment — Using data to determine abilities and knowledge about a particular topic. A 
distinction should be drawn between a test, which is just a tool used in assessment, and 
assessment. 
 
Balanced literacy — An approach to reading instruction that strikes a compromise between 
Phonics approaches and Whole Language approaches -- ideally, the most effective strategies are 
drawn from the two approaches and synthesized together. 
 
Basal reader — A kind of book that is used to teach reading. It is based on an approach in 
which words are used as a whole. The words are used over and over in each succeeding lesson. 
New words are added regularly. 
 
Blending — Combining parts of a spoken word into a whole representation of the word. For 
example, /p/ /oo/ /l/ can be blended together to form the word POOL. 
 
Clitic — A language element with wordlike status or form that resembles a word. A clitic 
usually cannot be used on its own as a word in a construction. Clitics are usually phonologically 
bound to a preceding word or a following word. 
 
Cloze — This is a method of assessment wherein a word is eliminated from a passage, and the 
child's task is to use the context of the passage to fill in the blank with an appropriate word. 
Different cloze tasks focus on different skills; a cloze assessment can be used to test reading 
comprehension, language comprehension, vocabulary, syntax, and semantics. When the child is 
given options (multiple choice) from which to select the appropriate word for each blank, the 
assessment is typically described as a "modified cloze task." 
 
Content word — A word which has lexical meaning such as a noun or a verb (as opposed to a 
function word).  
 
Criterion-referenced assessment — This is a type of assessment in which a child's score is 
compared against a predetermined criterion score to determine if the child is performing 
acceptably or unacceptably. Rather than comparing the child's performance against the 
performance of her peers (as would be the case with a norm-referenced assessment), the criterion 
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or "acceptable score" is set by the author of the assessment. Each child's score, then, is either 
above or below the criterion score. 
 
Deciphering — Using knowledge about graphophonemic relationships to sound-out regular 
words. Some argue this is accomplished through a process known as "reading by analogy." 
 
Decodable texts — Texts which do not contain irregular words. Also, these texts are usually 
designed to reinforce certain "rules" that have previously been taught in phonics lessons. 
 
Decoding — Using knowledge of the conventions of spelling-sound relationships and 
knowledge about pronunciation of irregular words to derive a pronunciation of written words. 
 
Deep orthography — A writing system that does not have consistent or one-to-one 
correspondence between the phonemes in speech and the written code. English is an example of 
a deep orthography -- no phoneme is consistently represented by the same letter in all words, and 
only one letter (the letter v) consistently corresponds to a specific phoneme. Examples of shallow 
orthographies would include Spanish and Finnish. 
 
Derivational affixation — The process of adding affixes to roots or bases in order to vary 
function or modify meaning. Derivational affixation transforms a stem or word from one part of 
speech to another (from one word class to another). For example, the verb HIT can be modified 
with the affix -ER to become the noun HITTER. BRIGHT, plus -LY changes from an adjective 
into an adverb.  
 
Digraph — A group of two successive letters whose phonetic value is a single sound. For 
example, EA in BREAD, CH in CHAT, or NG in SING 
 
Diphthong — A gliding monosyllabic speech sound that starts at or near the articulatory 
position for one vowel and moves to or toward the position of another. For example, oy in TOY 
or ou in OUT. 
 
Duet reading — An activity where a skilled reader sits next to a learner and the two read a text 
simultaneously. 
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Elision — The omission of a part of a spoken word -- to be more efficient, people sometimes say 
"IDANO" instead of "I do not know," or a person may say "N" instead of "AND" (as in "bread 'n' 
butter"). 
 
Expository text — Text written to explain and convey information about a specific topic. 
Contrast with narrative text. 
 
Extrinsic phonics — Phonics taught as a supplemental learning aid rather than as an integral 
part of the program of reading instruction, often in separate workbooks during special time 
periods. 
 
Fluent reading — Fast, smooth, effortless and automatic reading of text (can be silent reading 
or not) with attention focused on the meaning of the text. 
 
Function word — A word which does not have lexical meaning, which primarily serves to 
express a grammatical relationship (e.g. AND, OF, OR, THE). 
 
Grade equivalent scores — In a norm-referenced assessment, individual student's scores are 
reported relative to those of the norming population. This can be done in a variety of ways, but 
one way is to report the average grade of students who received the same score as the individual 
child. Thus, an individual child's score is described as being the same as students that are in 
higher, the same, or lower grades than that student (e.g. a student in 2nd grade my earn the same 
score that an average fourth grade student does, suggesting that this student is quite advanced). 
See also age equivalent scores. 
 
Grapheme — A unit (a letter or letters) of a writing system that represents one phoneme; a 
single symbol that has one phonemic correspondent within any particular word. 
 
Graphophonemic — Refers to the sound relationship between the orthography (symbols) and 
phonology (sounds) of a language.  
 
Homonym — A word which is spelled and pronounced identically to another word, but which 
has a different meaning. For example, a swimming POOL versus a POOL table. 
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Homophone — A word which is spelled differently from another word, but which is 
pronounced identically. For example, HOARSE versus HORSE; or TWO versus, TO, versus, 
TOO.  
 
Ideograph — A graphic symbol that represents an idea instead of a spoken word, a single 
morpheme, or a lexical item. In a phonetic system, the symbol represents the sounds that form its 
name. Sometimes children's writing contains ideographs, but there is no known writing system 
that is composed entirely of ideographs. See logograph. 
 
Idiom — A phrase, construction, or expression that is understood in a given language. This 
expression has a meaning that differs from typical syntactic patterns or that differs from the 
literal meaning of its parts taken together. Some examples of idiomatic expressions would 
include, "to kick the bucket" means "to die," or "to throw in the towel" means "to give up" or "to 
stop" 
 
Intrinsic phonics — Phonics taught implicitly in the context of authentic reading activities.  
 
Language comprehension — This term should refer to understanding language in any of its 
forms, but in the vernacular, it has come to be synonymous with listening comprehension. When 
people use the term "language comprehension," they are typically not referring to sign language, 
written language, semaphore or smoke signals. Typically, the term is reserved for describing 
spoken language. 
 
Latent — Something which is present but invisible, or inactive but capable of becoming active 
or visible, so a child may have latent knowledge of a concept, meaning the child understands the 
concept, but has not had an opportunity to demonstrate that understanding. 
 
Lexical — Refers to the words or the vocabulary of a language as distinguished from its 
grammar and construction. 
 
Lexicon — Often called the "mental dictionary," the lexicon is a representation of all knowledge 
a person has about individual words. 
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Listening comprehension — Understanding speech. Listening comprehension, as with reading 
comprehension, can be described in "levels" -- lower levels of listening comprehension would 
include understanding only the facts explicitly stated in a spoken passage that has very simple 
syntax and uncomplicated vocabulary. Advanced levels of listening comprehension would 
include implicit understanding and drawing inferences from spoken passages that feature more 
complicated syntax and more advanced vocabulary. See also Language Comprehension. 
 
Logograph — A writing system wherein each spoken word in the language is represented by a 
unique symbol. Chinese is an example of a logographic writing system. 
 
Look-say — An approach to reading instruction that emphasized memorization of whole words. 
Graded word lists were used to teach children to memorize words as wholes, and every year, 
children added to their repertoire of "familiar" words. 
 
Metalinguistic — Language and terminology used to describe language and the component parts 
of language. 
 
Metaphor — A figure of speech in which a word or phrase is used in place of a more literal 
description. For example, rather than saying somebody is happy, one might say that person is "on 
cloud nine" or "walking on air." 
 
Morpheme — The smallest meaningful unit of speech. A morpheme can be a free form (as in 
PIN) or a bound form ( -S in PINS), that contains no smaller meaningful parts. The morpheme is 
a sub-component of vocabulary; many words only have one morpheme, but some, such as 
compound words or words with affixes, have more than one. 
 
Morphology — An examination of the morphemic structure of words; an appreciation of the 
fact that words with common roots share common meanings, and that affixes change words in 
predictable and consistent ways. 
 
Narrative text — Text which conveys a story or which relates events or dialog. Contrast with 
expository text. 
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Nonword — A string of letters which cannot be pronounced and which has no meaning. For 
example, MCVRI or HEGZT. Contrast with pseudoword. 
 
Norm-referenced assessment — This is a type of assessment that allows an individual child's 
score to be compared against the scores of other children who have previously taken the same 
assessment. With a norm-referenced assessment, the child's raw score can be converted into a 
comparative score such as a percentile rank or a stanine. Contrast with criterion-referenced 
assessment. 
 
Nuclear syllable — A syllable that carries maximum prominence, usually due to being stressed. 
For example, in the word ADDICT either AD is the nuclear syllable (if it is a noun) or DICT is 
the nuclear syllable (if it is a verb). 
 
Onomatopoeia — The formation of a word by imitating the natural sound associated with the 
object or action. For example, the "crack" of the bat, or the "twang" of the guitar strings. 
 
Onset — The part of the syllable that precedes the vowel of a syllable. In the case of multi-
syllabic words, each syllable has an onset. For example; the onset of the word PILL is /p/. 
Contrast with rime. 
 
Orthography — A complete writing system for a language or languages. Orthographies include 
the representation of word boundaries, stops and pauses in speech, and tonal inflections. See 
deep orthography. 
 
Overdifferentiation — The practice of representing a single phoneme, syllable, or morpheme 
with two or more symbols in a writing system. For example, the sound /k/ can be represented by 
C, CH or K. Also called underrepresentation; contrast with underdifferentiation. 
 
Particle — A short part of speech used to express a syntactic or semantic relationship. A particle 
can also be a prefix or derivational suffix. 
 
Phone — Any single speech sound considered as a physical event without regard to its place in 
the language structure. A smaller unit of speech than the phoneme. 
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Phoneme — The vocal gestures from which words are constructed in a language; the smallest 
unit of speech that serves to distinguish one utterance from another (e.g. PAT and FAT are 
distinguished by the initial phoneme). 
 
Phonemic awareness — A subset of phonological awareness; the knowledge that spoken words 
consist of a sequence of individual sounds, and the understanding that phonemes are rearranged 
and substituted to create new words. There are a finite set of phonemes which are arranged and 
rearranged to create an infinite set of spoken words. 
 
Phonemic ideal — An orthography which represents each phoneme with a unique grapheme or 
letter. See shallow orthography. 
 
Phonetic writing — A system that uses a unique symbol to represent each phone (sound) of the 
language or dialect, such as the International Phonetic Alphabet (IPA). 
 
Phonics — An approach to reading instruction that emphasizes letter-sound relationships and 
generalized principles that describe spelling-sound relationships in a language (e.g. vowels in 
CVCs are short). See also extrinsic phonics, intrinsic phonics, and synthetic phonics. 
 
Phonograms — A succession of letters that represent the same phonological unit in different 
words, such as IGHT in FLIGHT, MIGHT and TIGHT. 
 
Phonological awareness — The understanding that speech is composed of sub-parts -- 
sentences are comprised of words, words are comprised of syllables, syllables are comprised of 
onsets and rimes, and can be further broken down to phonemes (phonological awareness at this 
level is usually described as phoneme awareness). 
 
Polyphone — A word which is spelled the same as another word, but which sounds different 
when pronounced. For example, you can WIND a watch, and the WIND blows hard. 
 
Pseudohomophone — A pseudoword, which when pronounced, sounds like a real, familiar 
word. For example, the pseudohomophone BRANE sounds like the real word BRAIN. 
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Pseudoword — A pronounceable string of letters which has no meaning; also called invented 
words, nonsense words, or made-up words. For example, MIVIT, HEASE, and MIVE are all 
pronounceable, but don't mean anything.  
 
Rapid Automatic Naming (RAN) — The speed with which a student can name a continuous 
series of common terms (e.g., letters, digits, colors, or pictures). 
 
Rhyme — Sharing identical or at least similar medial and final phonemes in the final syllable. 
Because English has a writing system with a deep orthography, words can rhyme without sharing 
similar orthography (e.g. SUITE and MEET). 
 
Rime — The part of a syllable (not a word) which consists of its vowel and any consonant 
sounds that come after it. Contrast with onset. 
 
Segmentation — Breaking down a spoken word into word parts by inserting a pause between 
each part. Words can be segmented at the word level (in the case of compound words), at the 
syllable level, at the onset-rime level, and at the phoneme level. 
 
Semantics — The study of the development and changes of the meanings of speech forms. 
Semantics is also a study of the process by which meaning is derived from symbols, signs, text, 
and other meaning-bearing forms. 
 
Sight word — A word in a reading lesson containing parts that have not yet been taught, but that 
is highly predictable from the context of the story or which the child has memorized. 
 
Social promotion — Promoting a child to the next grade in order to keep the child with his or 
her peers and social group. 
 
Struggling reader — any student of any age who has not mastered the skills required to fluently 
read and comprehend text which is written at a level that one could reasonably expect a student 
of that age to read. 
 
Suprasegmental — A vocal effect that extends over more than one sound segment in an 
utterance, such as pitch, stress, or juncture pattern. 
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Syllable family — The group of syllables formed by a consonant plus all of the vowels in a 
language. 
 
Syllable shape — An abstract combination of consonants and vowels (V, CV, VC, CCV, or 
CVC). 
 
Syntax — The conventions and rules for assembling words into meaningful sentences; syntax 
varies across languages. 
 
Synthetic phonics — A part-to-whole phonics approach to reading instruction in which the 
student learns the sounds represented by letters and letter combinations, blends these sounds to 
pronounce words, and finally identifies which phonic generalizations apply (a.k.a. inductive 
phonics). 
 
Trigraph — A three-letter sequence representing a single consonant, vowel, or diphthong, such 
as EAU in BEAU. 
 
Underdifferentiation — The representation of two or more phonemes, syllables, or morphemes 
with a single symbol. For example, the symbol S is used to represent /s/ /z/ and /sh/. 
 
Underrepresentation — See overdifferentiation. 
 
Untaught residue — Material which has not previously been taught but is used in a primer 
lesson anyway to make the lesson more effective. 
 
Verbal Efficiency Theory — The Verbal Efficiency Theory is attributed to Perfetti & Lesgold 
(1979). It states that mere word recognition accuracy is not, in itself, sufficient to enable fluent 
reading comprehension. Instead, word-coding skills must be increased to a high level of 
efficiency and automaticity in order for the reader to be able to devote attention to meaning and 
comprehension. 
 
Verbal short-term memory — the ability to retain specific data and repeat in back in the same 
order.  
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Whole Language — An approach to reading instruction that de-emphasizes letter-sound 
relationships and emphasizes recognition of words as wholes. 
 
Word bank — A storage place for learners to keep written words that they have learned so that 
they can refer to them as needed. They can go to the word bank as they are writing or editing to 
find out how to spell a word. 
 
Word calling — Decoding words without comprehending their meaning. Occurs for one of two 
reasons -- either the words are outside the listening (spoken) vocabulary of the child, or the 
decoding process is so slow, laborious, and capacity-demanding that the child is unable to pay 
attention to word meaning. 
 
Word families — A collection of words that share common orthographic rimes, such as HIKE, 
BIKE, LIKE, etc. 
 
Word parts — The letters, syllables, diacritics, and parts of syllables such as consonant clusters 
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Appendix B - Forms 
 













Overview & Purpose: The purpose of the first week was to assess the student’s prior knowledge 
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Mat (i, e, 
n, p, m, t, 
s, d, f, g, 
hip, fit, sit, 
tin, dig, 












Read Aloud - Isabel’s 
Invitation 
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End of the Session:  
Final PPPS 
Administration 
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Review 7/2/2013     7/3/2013    
 Preview  Review   Preview  Review  
Target 
Word Correct Incorrect Correct Incorrect 
Target 
Word Correct Incorrect Correct Incorrect 
get x  x  hip x  x  
pet x  x  fit x  x  
ten x  x  sit x  x  
net x  x  tin x  x  
men x  x  dig x  x  
set  x x  pin x  x  
pen x  x  did x  x  
cent  x x  it x  x  
penny  x  x hit x  x  
     bit x  x  
     pit  x x  
     bin x  x  
     fin x  x  
     din x  x  
 6 3 8 1  13 1 14 0 
7/8/201
4 Preview  Review  7/9/2013 Preview  Review  
Target 
Word Correct Incorrect Correct Incorrect 
Target 
Word Correct Incorrect Correct Incorrect 
on x  x  mutt  x x  
mop x  x  hug x  x  
not x  x  rug x  x  
tot  x x  bug x  x  
pot x  x  jug  x x  
Mom x  x  cup x  x  
dot  x x  just  x  x 
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hot x  x  hug x  x  
hop x  x  cub x  x  
top x  x  jump  x x  
     Lucky  x  x 
     buddy  x x  
          
          
 8 2 10 0  6 6 10 2 
7/10/20
13     7/11/2013     
Target 
Word Correct Incorrect Correct Incorrect 
Target 
Word Correct Incorrect Correct Incorrect 
bank  x x  thud x  x  
hank  x x  thin x  x  
mink  x  x bath x  x  
sink  x  x math x  x  
cent  x  x etch  x  x 
dent  x x  inch  x x  
hunt  x x  chip x  x  
punt  x  x chin x  x  
bang x  x  camp  x x  
gang x  x  lamp  x x  
hang  x x  pump  x x  
rang  x x  sump  x  x 
hand x  x  gasp  x  x 
band  x x  rasp  x  x 
lend  x  x spot x  x  
bend  x x  sped x  x  
 3 13 11 5  8 8 12 4 
7/15/20
14     7/16/2014     
Target 
Word Correct Incorrect Correct Incorrect 
Target 
Word Correct Incorrect Correct Incorrect 
back x  x  throb  x x  
hack x  x  three  x x  
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deck x  x  threw  x  x 
neck x  x  throw  x x  
dust  x x  splat  x  x 
gust  x x  split  x x  
last x  x  shlep  x  x 
mast  x x  shlub  x  x 
when  x x       
whim  x  x      
whip x  x       
why x  x       
hand x  x       
band x  x       
lend x  x       
bend x  x       
 11 5 15 1  0 8 4 4 
7/17/20
14     7/18/2014     
Target 
Word Correct Incorrect Correct Incorrect 
Target 
Word Correct Incorrect Correct Incorrect 
get x  x  hand x  x  
ten x  x  band x  x  
set x  x  lend  x x  
cent x  x  thud  x x  
hip x  x  thin x  x  
fit x  x  bath x  x  
tin x  x  camp x  x  
did x  x  lamp x  x  
mop x  x  pump x  x  
not x  x  dust x  x  
Mom x  x  gust x  x  
hop x  x  mast  x x  
rug x  x  when  x  x 
cup x  x  whip x  x  
jump x  x  why x  x  
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mutt x  x       













































with initial more 
than final blend 
 nt (final) yent w(ah)t 0 1 0.00% nt Practice blend 
 ng (final) ching crumb 0 1 0.00% ng Practice blend 
 nd (final) trand train 0 1 0.00% nd Practice blend 
 sh (final) lash -- 1 1 
100.00
% -- 
Knows 'sh'; lash 
possible sight word 
 ck (final) 
wocks, 
thruck well; train 0 2 0.00% ck 





words. Also a 
possible exam flaw 
(better directions; 
difficult nonsense 
words for this 
age/grade level) 
 st (final) thest there 0 1 0.00% st 
Substituted sight 
words (exam flaw; 
need better 
directions) 
 mp (final) shlump NR 0 1 0.00% mp 
Advanced 
word/blend... will 
not likely focus on 
triple consonant 
blends 
 ll (final) thrull NR 0 1 0.00%  
Advanced 
word/blend... will 
not likely focus on 
triple consonant 







crumb 0 2 0.00% ch 
Substituted sight 
words; unsure on 
longer words 
 th (initial) thop, thest top; there 1 2 
50.00
% th  
 tr (initial) trand train 1 1 
100.00
% --  
 sp (initial) spess sip 0 1 0.00% sp  
 pl (initial) plunk plank 1 1 
100.00
%  
Substituted /a/ for 
/u/; 
 wh (initial) whunk wiggle 0 1 0.00% wh 
Substituted sight 
words; unsure on 
longer words 
 thr (initial) 
thruck, 
thrull truck, NR 0 2 0.00%   
 spl (initial) splink NR 0 1 0.00%   















there 1 3 
33.33
% short e 
Decodable Text 










focusing on short /i/ 
 /o/ 
op; thop; 
















NR 0 6 0.00% short u 
Decodable Text 
focusing on short /u/ 




































l Focus? Comment 
Consona
nt 
Blends nk (final) 
ank,plunk
,whunk, 
splink;  4 4 100.00% --  
 nt (final) yent  1 1 100.00% --  
 ng (final) ching  1 1 100.00% --  
 nd (final) trand train 0 1 0.00% nd 
substituted sight 
word 
 sh (final) lash -- 1 1 100.00% --  




truck 1 2 50.00% ck 
Substituted 
consonant blend 
from daily focus 
blends; substituted 
sight word 
 st (final) thest there 0 1 0.00% st 
Substituted sight 
word 
 mp (final) shlump NR 0 1 0.00% mp 
Advanced 
word/blend 










cuh-ing 0 2 0.00% ch 
Focus on blend; 
Final blend correct 




there 1 2 50.00% th 
Substituted two 
sight words 
 sp (initial) spess sep 0 1 0.00% sp 
Correct vowel 
usage; focus on 
blend 
 tr (initial) trand train 0 1 0.00% --  
 pl (initial) plunk  1 1 100.00%   
 wh (initial) whunk woo-ink 0 1 0.00% wh 
Correct final blend; 
focus on blend 
 thr (initial) thruck, truck, 0 2 0.00% thr Advanced 
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thrull NR word/blend 
 spl (initial) splink skunk 0 1 0.00% spl 
Substituted sight 
word, possibly 
based on final /nk/ 
blend; Advanced 
word/blend... will 
not likely focus on 
triple consonant 
blends 
 shl (initial) shlump NR 0 1 0.00% shl 
Advanced 
word/blend... will 
not likely focus on 
triple consonant 
blends 
Vowel short a 
ank,nax,f
ad,lash,tr
and train 4 5 80.00% --  
 short e 
yent, 
spess, 
thest  3 3 100.00% -- 
Decodable Text 
focusing on short e 
 short i 
ib, ching, 
splink skunk 2 3 66.67% -- 
Mistake likely due 
to difficulty of initial 
blend; other /i/ 
words were said 
with ease 
 short o 
op; thop; 
wocks  3 3 100.00% --  






thrull NR; NR 4 6 66.67% -- 
Mistake likely due 
to difficulty of initial 
blend; other /u/ 










































Blends nk (final) 
ank,plunk,whunk, 
splink;  4 4 100.00%   
 nt (final) yent  1 1 100.00%   
 ng (final) ching  1 1 100.00%   






 sh (final) lash  1 1 100.00%   
 ck (final) wocks, thruck  2 2 100.00%   
 st (final) thest  1 1 100.00%   
 mp (final) shlump NR 0 1 0.00% -mp  




) unch,ching  2 2 100.00%   






 sp (initial) spess  1 1 100.00%   
 tr (initial) trand train 0 1 0.00% --  
 pl (initial) plunk  1 1 100.00%   
 wh (initial) whunk wuh-unk 0 1 0.00% wh-  
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 spl (initial) splink  1 1 100.00%   
 shl (initial) shlump NR 0 1 0.00% shl-  
Vowel short a 
ank,nax,fad,lash,tr






 short e yent, spess, thest  3 3 100.00%   
 short i ib, ching, splink  3 3 100.00%   
 short o op; thop; wocks  3 3 100.00%   





NR 3 6 50.00% /u/ 
Complexi
ty of 
initial 
consonan
t blends... 
 
